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ADVERTISEMENT. 

The  Editors  of  the  preceding  Notices  consider  themselves  responsible  only  for  the  fldehty 
with  which  the  views  of  the  Authors  are  abstracted. 


OBJECTS    AND  RULES 

ov 

THE  ASSOCIATION. 


OBJECTS. 

Tbb  AsaociATioir  oootemplatet  do  interfereiiee  with  die  gromid  ocotpied  by 
other  Institntioiit.  Its  objects  sre« — ^To  give  s  stronger  impulse  sad  s  more 
systemstic  diieetioik  to  seientifie  inqiiiryi — ^to  promote  the  interoourse  of  those 
who  cultiTate  Seience  la  diflerent  parts  of  the  British  Emg^re,  with  one  sn* 
other,  snd  with  foreigD  phQoiophersy — to  obtsin  a  more  general  sttentioo  to 
the  objects  of  Science,  and  a  removal  of  any  disadvantages  of  a  public  kind 
which  impede  its  progress, 

RULES. 

AOmSSlON  Of  MBMBBSS  AKD  ASSOOIATSS. 

All  Persons  who  have  attended  the  first  Meeting  shall  be  entitled  to  be- 
come Members  of  the  Assodation,  upon  subscribing  an  obligation  to  oon- 

forra  to  its  Rules. 

The  Fellows  and  Members  of  Chartered  Literary  and  Philosophical  So- 
cieties publishing  Transactions,  in  tlie  British  Enipirei  shall  be  entitled,  in 
like  manner,  to  become  Members  of  the  Association. 

The  Officers  and  Members  of  the  Councils,  or  Managing  Committees,  of 
PhihMophical  Institutions,  shall  be  entitled,  in  like  manner,  to  become  Mem- 
bers of  the  Association. 

All  Members  of  a  Philosophical  Institution  recommended  by  its  Council 
or  Managing  Committee,  shall  be  entitled,  in  like  manner,  to  become  Mem- 
bers of  the  Association. 

Peraoos  not  belonging  to  such  Imtitutions  shall  be  elected  by  the  General 
Committee  or  Council,  to  become  Life  Members  of  the  Association,  Annual 
Subscribers,  or  Assodaies  for  the  year,  subject  to  the  approval  of  a  General 
Meeting. 

COMPOSITIONS,  SUBSCRIPTIONS,  AND  PRIVILEGES. 

Life  Members  shall  pay,  on  admission,  the  sum  of  Ton  Pounds.  They 
shall  receive  gratuitousiy  the  ReporUi  oi  tlie  Association  wiuch  may  be  pub* 
Itshed  aiker  the  date  of  such  payment.  They  are  eligible  to  aU  the  offices 
of  the  Association* 

Annual  Subscribkbs  shall  payi  on  admission,  the  sum  of  Two  Pounds, 
and  in  each  following  year  the  sum  of  One  Pound.  They  shall  receive 
gratuitously  the  Reports  of  the  Association  for  the  year  of  their  admission 
and  lor  the  years  in  which  they  contiiuie  to  pay  without  intermission  their 
Aiinnal  Subscription.  By  omitting  to  pay  this  Subscription  in  any  particn* 
lav  year,  Members  of  thb  class  (Annual  SubMribers)  lose  for  that  amd  oil 
future  fears  the  privilege  of  receiving  the  volumes  of  the  Association  gratis : 
but  they  may  resume  tneir  Membership  and  other  privileges  at  any  sub- 
sequent Meeting  of  the  Association,  jjaying  on  each  such  occasion  the  sum  of 
One  Pound*    They  are  eligible  to  all  the  Offices  of  the  Assucjatiun. 

AssoeiATis  for  the  year  diall  pay  on  admission  the  sum  of  One  Pound. 
They  shall  not  receive  gratmioiufy  the  Reports  of  the  Association,  nor  be 
eligible  to  serve  on  Committees,  or  to  hold  any  office. 
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RULES  OF  THE  ASSOCIATiON. 


The  AiMdation  consists  of  the  Ibllowmg  cksses 

!•  Life  If  embers  admitted  firon  18S1  to  1845  incluiivef  wbo  bare  paid 

on  admission  Five  Pounds  as  a  composition. 

2.  Life  Members  who  in  18  I  G,  or  in  subsequent  years,  have  paid  oo  ad- 
mission Ten  Pounds  as  a  composition. 

S.  Annual  Members  admitted  from  1831  to  1839  inclusive,  subject  to  tbe 
payment  of  One  Pound  aonoaUy.  [May  resume  their  Membership  after  in- 
termission of  Annual  Payment.] 

4.  Annual  Members  admitted  in  any  year  since  1839,  subject  to  tbe  pay* 
ment  of  Tw  o  Poinn^s  for  the  fir^t  year,  and  One  Pound  in  each  following 
year.  [May  resume  tbeir  Membersbip  after  iuterniissioQ  of  Annual  Pay- 
ment, j 

5.  Associates  for  tbe  year,  subject  to  the  payment  of  One  Pound. 

6.  CorresDonding  Members  nominated  by  the  Coimei]. 

And  the  Members  and  Associates  will  be  entitled  to  receive  the  annual 
.   volume  of  Reports,  gratis,  or  to  purchase  it  at  reduced  (or  Members')  price, 
according  to  the  following  specification,  viz. : — 

1.  Oralis. — Old  Life  Members  who  hnvc  paid  Five  Poumls  as  a  compo- 

sition for  Annual  Payments,  ;ind  previous  to  184-5  a  further 
sum  of  Two  rQuud:^  as  a  liouk  Subscription,  or,  since  1845,  a 
Airther  sum  of  Five  Pounds. 
New  Life  Members  who  have  paid  Ten  Pounds  as  a  com- 
position. 

Annn.i]  Members  who  have  not  intermitted  their  Annual  Sub* 

scri])tinn. 

2.  reduced  or  Members'  Prices,  viz.  two-thirds  of  the  Publication 

Price. — Old  Life  Members  wlio  iiave  paid  Five  Pounds  as  a 
composition  for  Annual  Payments,  but  no  further  sum  as  a 
Book  Subscription. 
Annual  Members,  who  have  intermitted  iheir  Annual  Suhscrip* 
tion. 

Associates  for  the  year.    ([Privilege  confined  to  the  volume  for 

that  year  only.1 

3.  Members  may  purchase  S^for  the  ])ui  pose  of  completing  then  sets)  any 

of  the  first  seventeen  volumes  of  Transactions  of  the  Associa- 
tion* andcf  »kkk  more  liWm  100  eoput  rsiMmi^  at  one-third  of 
the  Publication  Price.   Application  to  be  made  (by  letter)  to 
Messrs.  Taylor  &  Francis,  Red  Lion  Court*  Fleet  St.,  London. 
SulMcriptions  shall  be  received  by  the  Treasurer  or  Secretaries. 

MEETINGS. 

The  Association  shall  meet  annually,  for  one  week,  or  longer.  The  place 
of  each  Meeting  shall  be  appointed  by  the  General  Comnnttee  at  the  pre- 
vious Meeting ;  and  the  Arrangements  for  it  shall  be  entrusted  to  tbe  Offi- 
cers of  the  Association. 

aaNSRiK  coKmnsB. 

Tbe  General  Committee  shall  sit  during  the  week  of  tbe  Meeting*  or 
longer,  to  transact  the  business  of  the  Association.  It  shall  consist  of  the 
followinr^  persons : — 

1.  presidents  and  Officers  for  the  present  and  {ireceding  years,  with  au* 
tbors  of  Reports  in  the  Transactions  of  the  Association. 

8.  Members  who  have  communicated  any  Paper  to  a  Philosophical  Society, 
which  has  been  printed  in  its  Transactions,  and  which  relates  to  such  subjects 
as  are  talcen  into  consideration  at  the  Sectional  Meetings  of  the  Association. 
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S.  Oflfice-bearors  for  tlic  time  bcinpr,  or  De1eo;ate8,  ahogeiher,  not  exceed- 
ing three  in  number,  Irom  any  Philosophical  Society  pubiiHhiiig  Transactions. 

4k  OiBceobearert  for  the  time  being,  or  Delegates,  not  exceeding  three* 
Iron  Pliilotophinl  Institutions  established  in  the  place  of  Meeting,  or  in  any 
]rfsce  where  the  Association  has  formerly  met* 

5.  Foreigners  and  other  individuals  whose  assistance  is  drsired,  and  who 
are  specially  nominates!  in  writing  for  the  meeting  of  the  year  by  the  Presi- 
dent and  General  Serrr  tai  ieS. 

6.  The  Ptesitleius,  Vice-PrcsiilentS|  and  Secretaries  of  the  Sections  are 
u  (ffido  memben  of  the  General  Committee  for  the  time  being. 

SECT  ION  A  L  COMMIT  ri:F3, 

The  General  Committee  sliall  appoint,  at  each  Meeting,  Committees,  con* 
sisting  severally  of  the  Members  most  conversant  with  the  several  branches 
of  Science,  tu  advise  together  for  the  advancement  thereof. 

The  Committees  shall  report  what  eubjeets  of  investigation  they  would 
particularly  recommend  to  he  prosecuted  «during  the  ensfling  year,  and 
brought  under  consideration  at  the  next  Meeting. 

The  Committees  sh.nll  recommend  I?e]>orts  on  the  state  and  progress  of 
particular  Science*?,  to  be  drawn  up  from  time  to  time  by  competcQC  personsi 
for  the  iotbrmatioQ  of  the  Annual  Meeimgs* 

eoMMiTTu  or  aaeoKMBiinATiORs. 

The  General  Committee  shall  appoint  at  each  Meeting  a  Committee,  which 
shall  receive  and  consider  the  Recommendations  of  the  Sectional  Committees, 
and  report  to  the  General  Committee  the  measures  which  they  would  advise 
to  be  adopted  for  the  advancement  of  Science. 

AH  Recommend.!  I  ions  of  Grants  of  Money,  Requests  for  Special  Re- 
Karches,  and  Reportrs  on  Sciciuiiic Subjects,  &hall  be  submitted  to  the  Com- 
nhtee  of  Rocmmnendations,  and  not  taken  into  consideration  by  the  General 
Committee^  nnless  previoosly  recommended  by  the  Committee  of  Recom* 


LOCAL  COKMITTBES. 

Local  Committees  shall  be  formed  by  the  Officers  of  the  Association  to 

assist  in  making  arrangements  for  the  Meetings- 
Local  Committees  shall  have  the  power  of  luldiiiL^  to  thoir  numbers  those 
Members  uf  the  A:»^ociatioa  whose  assistance  they  may  desire. 

OFFICERS. 

A  President,  two  or  more  Vice-Presidents,  one  or  more  Sec  re  tar  ieS|  and  a 
Treasurer,  shall  be  auAualiy  appointed  by  the  General  Committee. 

COVKClXi. 

In  the  intervals  of  the  Meetings,  the  affairs  of  the  Association  shall  be 
nianaged  by  a  Council  appointed  by  the  General  Committee.  I'he  Council 
may  also  assemble  for  the  despatch  of  bnslness  during  the  week  of  the 
Meeting. 

PAPERS  AND  COMMUNICATIONS. 

Tlie  Author  of  any  paper  or  communication  shall  be  at  liberty  to  reserve 
l)is  right  of  property  therein. 

AOCOUMVS. 

The  Aceooots  of  the  Aisociatioa  shall  be  audited  annually,  by  Auditora 
appointed  by  the  Bleethiff. 
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IL  Taibltt  «]ioiriog  the  Names  of  Memben  of  the  Brititb  AMociatkn  wbo 
iwTo  served  on  tbe  Cottneil  in  former  years. 

Dillvryn,  Lewis  W.,  Esq.,  F*R.8* 
Drinkwater,  J.  E.,  Esq, 
Durham.  Edward  Maltby,  D.D.,  L<yrd  Bithop 
of,  F.R.S. 


Acland,  Sir  Thomas  D.,  Bart.,  M  P  ,  F.R.S. 

Adand,  Professor  H.  W.,  B.M.,  F.ILS. 

Adaroson,  John,  Esq.,  F.L.S. 

Adams,  J.  Couch,  M.A.,  P.R.S. 

Adare,  Edwin,  Viscount,  M.P.,  P.R.S, 

Aioslie,  Rev.  Gilbert,  D.D.,  Master  of  Pem- 
broke Hail,  Ci'iiliridgc. 

Airy.G.B.,  D.C.L.,  F.R.S.,Astror.r,mer Royal. 

Aluon,  I'rufcasor  W.  P.,  M.D.,  F.U.S.E. 

Ansted,  Professor  D.  T.,  M.A^  F.H.S. 

Argyll,  George  Douglas,  Duke  of,  F.U.S. 

Amou,  Neil,  M.D.,  F.R.S. 

Aahborton,  Williani  Bingham,  Lotd,  D.C.L. 

Babbage,  Charle-s,  Esq.,  F.R.S. 

Babingtoo,  C.  C,  Esq.,  F.R.S. 

BmIj,  Francis,  Esq.,  F.R.S. 

Balfour,  Professor  John  11.,  M.D. 

Barker,  George*  Eaq.,  F.R.S. 

Bell,  Profeoor  Thonu,  P.L.8.,  F.R.8. 

Bengough,  (iror:,'e,  Kiq. 

Bentham,  George,  Esq.,  F.L.S. 

Bigge,  Cfaertes^  bq. 

BtikUton,  Peyion,  M.D.,  F.R.S. 

Boileau,  Sir  John  P.,  Bart.,  F.R.S. 

Bojle,  Right  Hon.  David,  Lccd  Jttttiee-Ge- 
neral,  F.U.S.E. 

Brand,  W  iliiam,  Esq. 

Brewster,  Sir  Dtvid,  K.H.,  D.C.L.,  LL.D., 
F.R.S.,  Principal  of  the  United  College  of 
St  Salvator  and  Sc.  Leonard, St.  Andrews. 

Breadalbane,  John,  .Marquis  of,  K.T.,  F.R.S. 

Bfiabane,  General  Sir  Thorr.as  M.,  Bart., 
K.C.B.,  G.C.H.,  D.C.L.,  F.R,S. 

Brown,  Robert.  D.C.I..,  F.R.S. 

Brunei,  Sir  M.  I.,  F.R.S. 

Backland,  Ve  ry  H  v  William,  D.Dn  Dean  of 
Westminster,  I'.ii.S. 

Borlington,  William,  Earl  of,  M.A.,  F.II.S., 
Chancellor  of  the  Univcrhity  of  London. 

Bute,  John,  Marquis  of,  K.T. 

Carlfile,  George  Will.  Fred.,  Bad  of,  P.R.8. 

Carson,  Rev.  Joseph. 

Cathcart,  Lt.-Geu.,  Earl  of,  K.C.B.,  F.R.S.B. 
Chahaen,  Bev.  T.,  D.D.,  laie  Ptofeaaor  of 

Divinity,  Edinburgh, 
Chance,  James,  Esq. 

Cheater,  John  Graham,  D.D.,  I«ord  Bialwp  of. 

Chri&tic,  Professor  S.  H.,  M.A.,  8ec.  BLS. 

Clare,  PeUr,  Esq.,  F.K.A.8. 

Clark,  Rev.  Ptof.,  M.D.,  P.R.S,  (Cambridge). 

Clark,  Henry,  M.D. 

Clark,  G.  T.,  Esq. 

Clear,  Wllltam,  Esq. 

Gierke,  Major  Shadwell,  K.H.,  R.B.,  F.Il.8. 
ClifV.  William,  Esq.,  F.R.S. 
Cobbold,  John  Chevalier,  Esq.,  M.P. 
Cdquhoun,  J.  C,  Esq.,  M.P. 
Gooybeare,  Very  Rev.  W.  D.,Dean  of  Llandaff, 

M.A.,  F.R.S. 
Corrie,  John,  Esq.,  F.R.S. 
Citrric,  William  Wnllace,  Esq. 
Daiion,  John,  D.C  .L.,  F.R.S. 
Daniell,  Professor  J.  F..  F.R.S. 
T>.irtniouth,  William,  Earl  of,  D.C.L,,  F.R.8. 
Darwm,  Charles,  Esq.,  F.U.S. 
Daubeny,  Prof.  Charles  G.  B.,  M.D.,  F.R.S. 
De  la  Bedic,  Sir  llcnry^.,  C.B.,  F.R.8.,  Di- 

rector-General  of  the  Geological  Borrey 

ofiiie  Unlcd  Kingdon. 


Egerton.  Sir  Philip  de  M.  Grej,  Bart,  M.P., 

F.R.S. 
Eliot,  Lord,  M.P. 

Ellcsmerc,  Francis,  Earl  of,  F.H  S'. 
Enniskiilcn,  William,  Earl  of,  D.C'.L.,  F.R.S. 
Estcourt,  T.  G.  D.,  D.C.L. 
Fnr;(dTv,  Professor,  D.C.L.,  F.R.S. 
Fitzwtiliau},  Charles  William,  Earl,  D.C.L., 

F.R.S. 
Fleming,  W.,  M  D. 
Fletcher,  Bell,  M.D. 
Forbes,  Cbarlea,  E«q. 
Forhcj,  Profr   <  r  Edward,  F.R.S. 
Forbes,  Vroks^ot  J.  D.,  F.R.S.,  Sec.  R.S.B. 
Pox,  Robert  Were,  Esq.,  P.R.S, 
Frost,  Charles,  F.S.A. 
Gassiot,  John  P.,  Esq.,  F.R.S. 
Gilbert,  Davies,  D.C.L.,  P.R.S. 
Graham,  Professor  Tli  oDins,  M.A.,  P*R*S» 
Gray,  John      Esq.,  F.B.S. 
Graf,  Jonathan,  Esq. 
Gray,  William,  jun.,  Esq..  F.G.S. 
Green,  Professor  Joseph  Henry,  F.R.S* 
Greenough,  G.  B.,  Esq.,  F.R.S. 
(Jrove,  W.  R.,  Esq.,  F.ItS. 
Haltam,  Henry,  Esq.,  M.A.,  F.R.S. 
Hamilton,  W.  J.,  Esq.,  SecG.S. 
Hamilton,  Sir  William  R.,  Aatronomer Royal 

of  Irrhmcl,  M.U.I. A. 
Harcuuit,  llc'V.  William  Version,  .\I.A.,  F.R.S. 
llard»icke,  Charles  Thilip,  Earl  of,  P.R.S. 
Harford,  J.  S.,  D  C.L.,  F.R.S. 
Harris,  Sir  W.  Snow,  F.ll.S. 
Harrowby,  The  E»il  of,  F.R.S. 
Hatfeild,'Win);im,  Esq.,  F.G.«. 
Henslow,  Rev.  ProfesMir,  M.A.,  F.L.S. 
Henry,  W.  C,  M.D.,  F.R.S. 
Henry,  Rev.  P.  S.,  D.D.,  Pieaidentof  Queen'a 

College,  Belfaat. 
Herbert,  Hon.  and  Very  Rev*  'WtlHam,  late 

Dean  of  Manchester,  LL.D.,  F.L.S. 
Herschet.  Sir  John  F.  W.,  Bart.,  D.C.L.,  F.R.S. 
Heywood,  Sir  Benjamin,  Bart.,  P.R.8. 
Heywooti,  Janu^,  I'- M.P.,  F.R.8. 
Hill,  Rev.  Edward,  M.A.,  F.G.S. 
Hineka,  Rev.  Edward,  D.D.,  M.R.LA. 
Hodgktn,  Tbomng,  M.D. 
Uodgkinson,  Professor  Eaton,  F.B.S. 
Hodgson,  Joseph,  Esq.,  F.R.S. 
Hooker,  Sir  William  J.,  LL.D.,  F.ILS. 
Hope,  Rev.  F.  W.,  M.A.,  F.R.S. 
Hopkins,  William,  Esq..  M.A.,  F.R.S. 
Horner,  Leonard,  Esq.,  F.R.S.,  F.O.S. 
Ilovenden,  V.  F.,  E.sq.,  M.A. 
HuKon,  Robert,  Esq.,  F.G.S. 
Hutton,  William,  Esq.,  P.G,8. 
Ibbcfson,Capt.L.L.noscawen,K.R.E.,F.G.J', 
Inglis.Sir  Robert  H..  Bart.,  D.C.L.,M.P.,F.R.S. 
Jameson,  Professor  R.,  F.R.S. 
Jeffreys,  John  Gwyn,  Esq.,  F.ILS. 
Jenyns,  Ret;  Leonard,  F.L.S. 
Jerrard,  H.  B.,  Esq. 

Johi  ^ton,  Ri^ht  Hon.  WiUiam,  Lord  Provott 

of  Edinburgh. 

Johastoiii  FroftiMtf  J.  F.  W.f  lf*A., 
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Kcleher,  WUliam,  Esq. 
Kelland,  Rev.  Profcisor  P.,  M.A. 
Lmkester,  Edwin,  M.D.,  F.R.S. 
Lansdowne,  Henry,  liarqoit  of,D.C«L*«F*R.&. 
Lardner,  Rev.  Dr. 

IiMiell,  William,  Esq.,  P.il.8.  L.I^B. 

Ltttham,  R.  G.,  M.D.,  F.R.S. 

Lee,  Very  Rev.  Jobn«  D.D.,  F.R.S.E.,  Prin- 
cipal of  th«  Univeraity  af  Bdinburgb. 

Lee,  Robert,  M.D.,  F.R.S. 

Lafevre,  Right  Hon.  Chariea  Shaw,  Speaker 
of  tlte  House  of  Commona. 

Lemon,  Sir  Charles,  BwL,  M.P.»  F.Ril. 

Liddell,  Andrew,  Esq. 

Lindley,  Professor  John,  Ph.D.,  F.R.S. 

Listowel,  The  Earl  oC 

Lloyd,       .  Bartholomew,  D.D.,  late  Fkovost 

ot  Trinity  College,  Dublin. 
Lloyd,  Rev.  ProfetMr,  D.D.,  Provoal  af 

Trinity  College,  Dublin,  F.R.S* 
Loudeaborougb,  Lord,  F.R.S. 
Lnbboelt,  Sir  Jolm  If*,  Bart.,  M.A.,  F.R.8. 
Liiby,  Rev.  Thomas. 
Lyell,  Sir  Charles.  M.A.,  F.R.S. 
MaeCulIagh,  Profecsor,  D.C.L.,  li.R,IJL 
Macfarlane,  The  Very  Rev.  Prindpol* 
MacLc.iy,  William  Sharp,  Esq.,  F.L.S. 
MacNcill,  Proiessor  Sir  John,  F.R.S. 
Malcolm,  Vice  Admiral  Sir  Charles,  K.C.B. 
MandiostfT.  J.  P.  Lee,  D.D.,  Loril  IVibbop  of. 
Meyncli,  Thutna^,  Jan.,  Esq.,  F.L.S. 
Middleton,  Sir  William  F.  F.,  BarL 
Miller,  Professor  W.  A.,  M.D.,  F.R.S.  , 
Miller,  Profeaaor  W.  H.,  M.A.,  F.R.S. 
MoiUet,  J.  D.,  Baq. 
Moggridge,  Mattbew,  £fq. 
Moody,  J.  Sadleir,  Esq. 
Bloody,  T,  H.  C,  Esq. 
Moody.  T.  F.,  Esq. 
Morley,  The  Earl  of. 
*    Moseley,  Rev.  Henry,  M.A.,  F.R.S. 

Mount«Edgecumbe,  Ernest  Augustus,  Earl  of. 

Murchison,  Sir  Roderick  I.,  G.CStA, F.R.S. 

Neill,  Patrick,  M.D.,  F.R.S.E. 

Nicol,  D.,  M.D. 

Nicol,  Rev.  J.  P.,  LL.D. 

Mortbumberland,  H ugh, Duke  o^  K.G.,  M.A., 

P*R.S> 

Northampton,  Spencer  Jotliiia  Alwync,  liar- 

quia  of,  V.P.R.S. 
Norwicii,  Edward  Stanley,  t).D.,  P.R.8.,lal« 

Lord  Bishop  of. 
Norwich, Samuel  Hinds, D.D.,  Lord Biabop of. 
Ormerod,  G.  W.,  Esq.,  F.O.S. 
Orpen,  Thomiyi  Herbert,  M.D. 
Orpen,  J.  H.,  LL.D. 
Owen,  Professor  Ilichard,  M.D.,  F.R.S. 
Oxford,   Samuel    Wilberforce,  D*D.t  Lofd 

Bishop  of,  F.R.S.,  F.G.S. 
Osier,  Follett,  Esq. 
Plalinentoii,  Viaeoiint,  O.C.B*,  M.P« 
Peacock,  Vi  rv  Rev.  Gcwse,  D.D.»  Dtaa  of 

Ely,  F.R.S. 
Peel,  Rt  Hon.  Sir  Robert,  Bart.,  M.P., 

D.C.L  ,  F.R.S. 
Pendarves,  £.,  Esq.,  F.R.S. 
Phillipa,  Professor  John,  M.A.,  F.R.S. 
Porter,  G.  R.,  Esq. 
Powell,  Rev.  Profe^  or  ^^.A.,  FJUS, 
Pri^ard,  J.  C,  M.D.,  1;  .U.S. 
Rmmf,Yi9btKf  W*i  MiA» 


Reid,  LieuL-CoL  Sir  WiUlam,  F.RJi 
Rendleaham,  Rt.  Hon.  Lord,  M.P. 
Rennie,  George,  Esq.,  V.P.R.tL 

Rcnnie,  Sir  John.  F.R.S. 
Richardson,  Sir  John,  M.D.,  F.R.S. 
lUtehie,  Rer.  Professor,  LL.D*,  P.R.8* 
Robinson,  Rev.  J.,  D.D. 
Robinson,  Rev.  T.  R.,  D.D.,  Prea.a.I.A., 
P.R.  A.8. 

Hoblson.  Sir  John,  late 8ee.RABdi]i« 

Roche,  James,  E«q. 

Roget,  Peter  Mark,  M.D.,  PJt.8. 

Ronalds,  Francis,  F.R.S. 
Rosebery,  The  Earl  of,  K.T.,  D.C.L.,  F.R.&, 
Ross,  CttpU  Sir  James  C,  R.N.,  F.H.S. 
Rosse,  William,  Eail  of,  M.A.,  M.R*I.A.t 

IVrsidcnt  of  the  Royal  Society. 
Royle.  Vrok&not  John  F.,  M.D.,  F'.R.S. 
Ruaaell,  James,  Esq. 
Russell,  J.  Scott,  Esq.,  F.R.S. 
Sabine,  CoL  Edward,  R.A.,Treas,  &  V.P.R.S. 
Sanndera,  William,  Esq.,  P.O.S. 
Sandon,  Lord  (the  present  Earl  of  HanOWliy)w 
Scoresby,  Kev.  W.,  D.D.,  F.R.S. 
Sedgwick,  Rev. Pnrf'cesor  Adam,  M.A.,P.B»I* 
Selby,  Prideaux  John,  Esq.,  F.R.S.E. 
Smith,  Lieut-Colonel  C.  Hamilton,  F.iU8* 
Spence,  William,  Esq.,  F.R.S. 
Staunton,  Sir  G.  T.,  Bt.,  M.P.,  D.C.L.,  F.R.S. 
St.  David's, C.  Thirlwall,  D.D.,  Lord  Biahoptf. 
Stevelly,  Professor  John,  LL.D. 
Stokea,  Professor  O.  O.,  P.R.8. 
Strang,  John,  Esq. 

Strickland,  Hugh  Edwin,  E»q^  F.R.S* 
Sykee,  Ueiit>Co1onel  W.  I1.,F.R.S. 

Synonds,  B.  P.,  D.D.,  late  Vice-ClMlieellMraf 

the  Univer&iiy  of  Oxford. 
Talbot,  W.  H.  Fox,  Esq.,  M.A.,  F.RJL 

Tayler,  Rev.  John  Jaroea,  B.A. 

Taylor,  John,  Esq.,  F.R.S. 

Taylor,  Richard,  Jun.,  Esq,«  F.G.S. 

Thompson,  William,  Baq.,  P*L«S* 

Tindfil,  Captiin,  R.N. 

Tod,  Jumcs,  L^q.,  F.R.S.E. 

Traill,  J.  S.,  M.D. 

Turner,  Edward,  M.D.,  F.R.S. 
,  Turner,  Samuel,  Esq.,  F.R.S.,  F.G.S. 
*  Turner,  Rev.  W. 

Vigors,  N.  A.,  D.C.L.,  F.L.S. 

Vivian,  J.  H.,  M.P..  F.R.S. 

Walker,  James,  Esq.,  F.R.S. 

Walker,  Joseph  N.,  Esq.,  F.G.S. 

Walker,  Rev.  Robert,  M..^.,  F.R.S. 

Warburton,  Henry,  Esq.,  M.A.,  M.P.,  F.R.S. 

Washington,  Captain,  R.N. 

West,  WillUm,  F  q.,  F.R.S. 

Western,  Thomas  Burch,  Esq. 

WharodiSb,  John  Stuart,  Lord,  F.R.S. 

Wheatstonc,  Professor  Charles,  F.R.S. 

Whewetl,  Rev.  William,  D.D.,  F.R.S.,  Maater 
of  Trimty  College,  Cambridge. 

Williams,  Professor  Charles  J .  H  .  M  .D., F.R.S. 

Willis,  Rev.  Professor  Robert,  M.A.,  F.U.S. 

Wills,  William,  Esq. 

Winchester,  John,  Marqtdaof. 

Woollcombe,  Henry,  Esq.,  F.S.A. 

Wrotte!>lcy,  John,  Lord,  M.A.,  Pres.  R.S. 

Yarrell,  William,  Esq.,  F.L.S. 

Yarboro(i!»b,  The  Earl  of,  D.C.L. 

Yates,  James,  Esq.,  M.A.,  F.H.S. 

Yatc«,  Joieph  Brookii  Biq.»  F.8.A->  P.R.O«8. 
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OFFICERS  AND  COUNCIL,  1853-54. 

TRUSTEES  PERMANENT). 
SiaRoDKaiCKl.MuRCiii8ON,0.C.S^S.,F.R.S.   The  Very  Rev.  G£uaqicPsacoce,D.D., 
Jomr  Tatmb,  Biq.,  F.1I.S.  of  BIj,  r.B.8. 


Th£  Sarl  or  HxRitowBY,  P.R.S. 

VICE-PRESIDENTS. 

Thp  Lord  Wrottkslby,  M.A.,  Pres.  R.S.,    Rev.  William  Whewf.ll,  D.D.,  Pres.R.S., 


F.R.A.8.  Hon.  M.R.I. A.,  F.G.S.,  P.R.A.S. 

Sir  Philip  De  Malpas  Grky  ieSKniH,      of  Trinity  College,  and    Professor  of 
Bart.,  M.P.,  F.R.S.,  F.G.S.  Moral  Philosophy  in  the  Umveraity  of 

Rich  ABi»  Owrm,  M.D.,  LL.D.,  f .R.8.,  F.L.S.,  Gnnliridgs. 

F.G.S.,  Huntcrian  ProfcsMir  of  Anatomy  William  LaSSBLLi  Btq^  FJL8.  L.  it  B.» 
and  Physiology  in  the  Royal  College  of  F.R.A.S. 

Surgeons  of  EngUnd.  Joskpb  Baomn  Tatbs,  Esq.,T.S.A-,F.B.0.8* 

rnUIDCNT  KUCT. 
Trb  Dun  ov  Aeotll,  F.R.8. 

VICE-PRESIDENTS  ELECT. 

The  Very  Rev.  Principal  M'Farlane,  D.D.  Walter  Crum,  Esq.,  F.R-S. 

Sir  William  Jardink,  Bt.,  F.R.S.E.,  F.L.S.  Thomas  Graham,  M.A.,  F.R.S.,  Hon.  Mem» 

Sir  Charles  Lvki.l,  .M.A.,  LL.D.,  P.R.S.,  R.8.Bd.,F.G.SMMa»terof  the  Royal  Mint. 

Hon.  Mem.  ll.S.Ed.,  F.L.S.,  F.G.S.  William  Thomson,  M.A.,  F.R.S.  L.  &  E., 

James  Smith,  Esq.,  F.R.S.L.&E.,  F.G.S.,  Professor  of  Natural  Philosophy  in  tbe 

F.R.O.8.,  M.W.8.  Unlvenity  of  Olaigow. 

LOCAL  SECRETARIES  FOR  THE  MECTINQ  AT  OLASGOW. 

John  Strang,  LL.D.,  City  Chaniberlain  of  Glaspow. 

Thoma«  Amobrson,  M.A.,  R^iu  Professor  of  Chemistiy  in  the  UoiTersity  of  Glasgow. 

WiLUAM  OoUBt.IB,  Bsq. 

LOCAL  TREASURER  FOR  THE  MEETING  AT  GLASGOW. 
WiLUAM  Ramsay,  M.A.,  Professor  of  Humanity  in  the  Univenity  of  Gli^gOir. 
ORDINARY  MEMBERS  OF  THE  COUNCIL. 
Arnott,  Neil,  M.D.,  F.R.S.    Heywood,  JAME8,Esq.,M.P.    Powell,  Rev.  Prof.,  F.R.S. 
Babincton,  C.  C,  F.R.S.       Horker,  L.,  Bsq.,  F.R.S.       Rotlr,  J.  P.,  M.D.,  F.R.S. 
Bell,  Prof.,  Pre8.L.S.,F.R.S.    Hutton,  Robert,  F.G.S.        Stokes,  Professor,  F.R.S. 
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Report  ov  thbProcbidings  of  thb  Council  in  1853-54,  as  presented 
TO  THE  General  Committee  at  Livjcrfool»  Wednbsoay*  Septbubxr 
20th,  1854. 

The  CouDcil  has  been  informed  that  invitatioDS  to  the  Aasocmtion  will  be 

presented  to  this  Meeting  on  the  part  of  the  University  and  City  of  Glasgow; 
on  the  part  of  the  Board  of  Trinity  College,  Dublin,  for  1857,  supported  by 
the  Hoj'al  Irish  Acatl(  my  and  the  (hu  f-n's  T'niversity  in  Irclatu! ;  from 
Brighton;  from  the  Mayor  and  City  Councii  oi  Manche.^ter;  from  Ciidtea- 
ham ;  and  from  Ryde  in  the  Isle  of  Wight. 

In  transmitting  the  accompanyiug  i  t  ports  frotn  the  Parliamentary  Com* 
mittee  of  the  British  Association,  and  from  the  Committee  of  the  Kew 
Observatory,  the  Council  believe  tiiat  the  General  Committee  will  find  iu 
these  two  documents  the  most  satisfactory  evidence  of  the  inoreaaing  public 
importance  and  geiiend  usefulness  of  the  British  Association. 

In  the  case  of  the  Parliamentary  Committee,  the  Council  consider  them- 
aelrea  only  as  the  oigan  through  which  the  report  of  the  last  year's  proceed- 
ings are  presented  to  the  General  Committee*  In  the  case  of  the  Keir 
Committee^  the  members  of  which  are  also  memhen  of  the  Council,  and  act 
under  the  authorization  of  the  Council,  the  report  is  nddre-^sed  to  the  body 
from  whence  the  authority  is  derived.  In  transuuuing  it  to  the  General 
Committee,  therefore,  the  Council  desire  to  express  at  the  same  time  their 
full  concurrence  in  its  closing  recommendation.  They  are  pei-suaded  thai  if 
the  financial  position  of  the  Association  will  admit  of  an  Increased  giant  being 
made  to  the  Observatory  for  special  purposes  in  the  next  year,  no  better 
application  could  poH^ibly  be  made  of  the  money»  either  for  the  benefit  of 
science  or  for  the  credit  of  the  Association. 
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The  R^NWt  €f  the  Kew  Committee  to  the  Cotmeil,  signed  by  J.  P.  Gassiot, 
Bm|^  ChairmaD : — 

In  their  Report  for  the  b»t  year  your  Committee  stated  that  an  applieatlon 
hoi  been  made  to  them  by  the  Hydrographer  of  the  Admiralty  for  advice 

fn  the  construction  of  Tlif  rmoi!>eters  to  be?  supplied  to  H.M.  Navy,  for 
I  t  ])urpo«e  of  iiiakinET  meteorologic  al  ubsprvations  at  sea,  and  that  yourCom- 
miiKje  had  uuclertakeu  to  provide  a  i^pcameQ  of  tlie  foriu  of  inetniment 
whieh  they  might  consider  moat  suitable. 

When  the  neeeasary  experimenta  were  ooropleted  and  a  Model  Thermo- 
meter constructed,  your  Committee  directed  that  ooe  should  be  sent  to  each  of 
the  Philosophical  Instrument  Makers  who  had  been  supplied  with  Standard 
Thermo  in  enters  from  the  Observatory,  requesting  that  they  would  acquaint 
the  Cornri/ittee  at  what  price  such  i  nostrum  en  t:$  could  Ur  -upjilied. 

The  prices  named  by  Messrs.  Negretti  and  Zambra  aud  by  Messrs.  Ca- 
adk  and  Co.  having  been  aacertaioed  to  be  the  lowest,  these  firms  were 
selected  by  your  Committee  as  those  to  whom  applieatione  should  be  made 
to  furnl>h  such  thermometers  when  required. 

The  diameter  of  the  sphcrif-n^  btilh  of  the  propo!5cd  thermometer  i»  about 
j-'^ths  of  ail  inch  ;  the  L'radu;itioii  inchules  a  rauge  of  from  10°  to  I  SO'^  I'ahr. ; 
the  length  of  the  thermometer  is  i(M  iuches;  the  brass  scale  on  which  the 
figures  aie  stamped  is  mned  to  nearly  the  level  of  the  flront  of  the  tube, 
iniich  is  faatened  to  the  acale  by  two  dips.  The  scale  b  cut  away  about  ' 
one  inch  above  the  bulb,  a  stop  being  filed  on  the  copper  case  so  as  to  prevent 
die  bulb  touching  the  bottom  of  the  cup. 

The  thermometer  is  constructed  of  enameled  tubing,  and  the  divisions  are 
etched  on  the  »iem  with  Huoric  acid ;  the  figures  are  stamped  on  the  brass 
scale  at  every  10th  degree,  and  each  instrument  is  fitted  to  a  japanned  copper 
cue  with  a  cup  surrouoding  the  bulb,  and  has  a  distinguishing  number.  The 
eosti  in  consideration  of  the  quantity  ordered  from  the  makers  at  one  tlm^  in- 
dading  the  case,  is  5s,6d.,  and  without  the  case  4fS.  6</.,  for  each  thermometer. 

On  the  of  Dereniber  1853  your  Committee  rerpie«ted  Colonel  Sabine 
to  inform  the  Hydrographerof  the  Admiralty  that  theriHoiueter??  according  to 
the  model  described  could  be  supplied  in  any  quimtities  ;  a  copy  of  the  corre- 
spondence with  the  Hydrographer,  as  also  with  the  Board  of  Trade,  to  annexed 
to  this  Report 

On  the  28th  January  1854  your  Committee  received  nn  application  from 
the  Smithsonian  Institution  of  the  United  States,  tln  Du^jh  its  agent,  Mr. 
Stevens,  for  specimen^t  of  thcrniomctei>  and  barometers  for  marine  us^e,  as 
al:»o  for  a  standard  thermometer.  Mr.  Stevens  has  since  ordered  one  thousand 
thermometers  for  the  use  of  the  United  States  Navy,  five  hundred  from  each 
of  the  before-mentioned  firms,  and  Utty  marine  barometers ;  the  whole  of 
these  instruments,  which  will  be  similar  to  those  described  in  this  Report^ 
will  be  verified  by  Mr.      bh  at  the  Observatory. 

As  each  thermometer  will  undergo  a  rigorous  examination  at  the  Obscrva- 
lor)-,  and  as  a  table  will  in  all  cases  be  furnished  of  scale  errors,  w  hich,  on  the 
ieruis  of  the  agreement  with  the  instrument-makers,  are  hot  to  exceed  0^*6 
between  and  lOCP  Fahr.,nor  to  vary  more  than  O^'S  within  any  10^  your 
Committee  consider  that  for  all  the  purposes  intended  such  thermometers 
will  be  found  sufficiently  correct,  and  being  obtainable  at  a  very  moderate 
cost  they  hope  future  observations  made  with  such  instruments  will  prove 
of  essential  practical  and  scientific  value. 

On  the  27th  March,  1854,  the  Board  of  Trade  uddicised  a  Liter  to  the 
Ghairman  of  your  Committee  requesting  their  aid  in  procuring  barometers 
ind  thermometers  for  the  use  of  the  Mercantile  Marine.  On  the  8rd  of 
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April  the  Chairman  replied,  stating  that  the  Committee  were  milliner  to  I 
superintend  the  rxecution  of  any  contract  which  the  Board  of  Trade  mi^bt 
make  for  the  supply  of  »uch  iustrumcnts,  in  acconiance  with  the  foUowiD^ 
resolution  of  the  Committee : — 

27th  March,  1854,  at  a  Meeting  of  the  Kcw  Committee  of  the  Briti&h  ' 
AMoeiation, 

Redolved, —  ^ 

'*  That  in  all  cases  in  which  the  Committee  is  called  upon  to  mmatt 
either  Her  Majesty's  or  other  governments,  in  the  supply  of  meteoro- 
logical instruments,  it  is  to  be  understood  as  a  principle  that  the  contract 
for  such  supply  is  to  be  between  the  governuient  requiring  the  iiiotrti- 
menU  and  the  maker  furnishing  the  same,  the  contract  price  in  all  cases 
to  cover  the  coat  of  verification  at  Kev." 
'  A  copy  of  the  correspondence  with  the  Board  of  Trade  is  attached  to  thia 
Report. 

Barometers. — Your  Committee  stated  in  their  Xz^t  year's  Report  that  in 
consequence  of  Lieut.  Maury  having  requested  their  advice  upon  the  best 
form  of  a  marine  barometer,  the  subject  was  unrlcr  consideration  ;  after  bavio^ 
examineil  several  forms  of  these  iustruux  nts  submitted  for  their  considera- 
tion, your  Committee  selected  one  iu  whicii  it  is  believed  all  the  requisites 
for  malting  correct  observations  at  tea  will  be  fonnd  to  have  l>een  obtained 
at  a  very  moderate  cost,  combining  convenience  and  accuracy  in  observing, 
with  simplicity  and  durability  in  its  general  constraction. 

The  great  importance  as  to  certain  conditions  requisite  in  a  good  barometer 
induced  your  Committee  to  have  the  action  of  this  instrument  tested  by  such 
means  as  were  at  their  command,  and  thiii  was  effected  by  Mr.  Wcisb  (ac- 
companied by  Mr*  Adie,  the  maker),  in  a  voyage  to  Leith  and  baclc  to 
London ;  subsequently  the  action  of  the  instrument  was  further  tested  by 
Mr.  Welsh  in  a  voyage  to  and  from  the  Channel  Islands ;  the  results  of  these 
trials  \\\\\  be  seen  in  the  following  letters  addressed  by  Mr.  Welsh  to  the 
Chairman 

*' K«w  Observatory,  March  25,  1854. 

"Mv  L)i  All  SiK, — In  accordance  with  the  request  expressed  by  the  Com- 
mittee ut  their  Meeting  on  the  15th  instant,  I  sailed  the  same  evening  by  the 
steamer  <  Clarence*  for  Leith,  in  company  with  Mr.  Adie>  for  the  purpose  of 
ezamioing  the  action  of  three  barometers  made  by  him.  These  barometers 
were  all  of  the  same  construction,  but  having  the  tubes  contracted  in  different 
degrees,  viz.  in  the  proportions  of  five,  ten,  and  fifteen  minutes  respectively 
for  the  time  occupied  by  the  mercury  in  deficeoding  to  its  proper  level  when 
first  placed  erect. 

"We  did  not  succeed  in  procuring  a  private  calnny  but  Mr.  Turner,  the 
commander  of  the  vessely  kindly  allowed  us  to  suspend  the  instruments  in 

his  own  cabin,  to  which  we  had  access  during  the  greater  part  of  the  voyage. 

As  the  w'cntlier  in  this  passage  v/as  too  rahn  to  allow  of  a  decided  trial  of 
the  barometers,  especially  with  regard  to  the  putnpivg  of  the  niorrnry  iu 
the  tube,  we  returned  on  Wednesday  the  2lst  by  tiie  steamer  'Leiih,  in 
which  we  had  engaged  a  private  cabin.  On  the  return  voyage,  the  motion 
of  the  vessel  was  very  considerable,  and  aflbrded  a  fair  opportunity  of  exa- 
mining the  pumping.  Unfortunately  one  of  the  barometers  (the  one  con* 
tracted  to  \5^)  was  broken  in  being  carried  on  board,  so  that  we  had  only 
the  two  least  contracted  in  the  tube  remaininii^.  From  an  examination  of 
the  observations  made,  I  believe  the  following  general  conclusions  are  pretty 
near  the  truth. 
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*'IfC  Anj  one  of  the  three  baromelen  is  capable  of  thowiog  ai  tea  ibe 

of  praMttve^  with  a  probable  enor  of  about  oaos  Inch,  or  at  moit 

(aX)7  iu. 

"2nd.  The  trt-morof  a  steara  ship  is  mtli  t  brnrficial  than  otherwise  to  the 
performaoce  of  the  barometer,  and  (leaving  tlje  pumping  out  of  cotuidera* 
two)  the  barometer  performs  rather  better  at  sea  than  on  iaud. 

^'dfiL  For  mich  a  motion  of  the  ihtp  as  mast  be  very  commoo,  the 
amount  of  contraetion  of  the  tabe  ahoald  be  graUer  thaa  in  any  of  the 
three  bnrometors  employed,  say  a  contraction  to  18  or  20  rainntee.  The 
mean  amount  of  pumping  from  ten  observations  in  the  return  voyage  was, 
for  the  tube  contracted  to  5  minutes  0'06t  in.,  and  for  the  one  contracted 
tOjOnuDutes  0*031  in.;  the  greatest  observed  being  for  the  former  0  13  in., 
•nd  for  the  latter  QrOS  in.  In  oider»  therefore,  to  red  uce  the  pumping  so 
th*t  the  probable  error  of  an  observation  from  this  eaoie  nray  not  ezeeed 
OOI  in.,  the  contraction  should  be  to  20  minutes  at  least 

"  4-th.  If  appears  to  me  very  desirable  that  each  ship  should  be  furnished 

with  two  bat  oHict*  rs— one  for  calmer  weather  and  the  other  for  rougher  

the  former  having  the  tube  contracted  to  10  or  12  minutes,  and  the  latter 
to  aboet  £5  mlmitM.  Hilt  woold  render  good  observations  obtainable  iu  all 
ilites  of  the  weather:  and  if  oecwional  eompariaoni  of  the  two  were  tikken, 
vould,  besides  obviating  to  some  extent  the  ineonTenience  arising  from  an 
accident  to  one,  afford  the  means  of  checking  any  changes  which  might  occur 
m  the  7.ero-poiQts  of  eithor  instrumoiit.  If,  however,  two  baronifter?  criniiat 
he  supplied  to  each  ship,  i  am  disposed  at  present  to  think  that  a  coutrac- 
■00  to  about  15  or  20  minutes  would  be  generaliy  the  most  convenient. 

'^The  mode  of  suspension  and  the  means  of  obiervatiott  adopted  in  Mr. 
Adie's  barometers  seem  very  suitable,  the  spring  of  the  suspending  arm  being 
quite  sufficient.  The  arm  should  perhaps  be  a  little  longer,  say  2  inches  more. 

"  I  should  mention,  that  the  two  steamers  wero  about  700  or  800  tons 
burden. 

•*  J.  P.  Ca  ;  ,t  Esq., F.R.S.,  *'  ^       yours  faithfully. 

Chairman  oC  the  K«w  Committee."  **  J.  VV  £lsu.'* 

"Xew  Obsmtory,  May  25, 1854. 

**Mt  dbar  Sib, — In  compliance  with  a  wish  expresied  by  the  Kew 
Committee  at  their  Meeting  on  May  Srd,  I  proceeded  to  Southampton  on 

the  8th  instant,  and  made  arrangements  for  a  furtlier  trial  of  the  marine 
barometers  in  one  of  the  South  Western  Hailu  ay  Company's  mail  steamers 
plying  io  the  Island  of  Jersey.  Havint;  brm  iu^[li^llt(l  liy  you  with  a  recom- 
tteadatiun  IVom  Mr,  Xite  to  the  Secretary  of  the  Couipaay'e  steamers;,  1  was 
most  readily  provided  with  the  best  accommodation  which  could  be  got  in  the 
•Upk  end  received  every  attention  and  assistance  from  Mr.  Babot,  the  ceplain. 

**  The  principal  object  contemplated  by  me  in  this  trial,  was  the  deter- 
mination of  the  amount  of  contraction  required  in  the  tube  for  the  prevention, 
within  Cftnvenient  limits,  of  the  pumping  of  the  Tiicrrnry.  T  took  with  me 
|ive  barometerjj  by  Adie,  all  of  the  same  general  eoiisLi  ucliuii,  but  differing 
>n  the  amount  of  contraction  in  the  tubes.  They  were  slopped  la  the  lui- 
lowing  proportions — 6, 10, 18»  21  and  S5  minutes  for  the  times  required  for 
the  mercury  to  sink  from  the  top  of  the  tube  to  its  trae  height  after  Uie 
litrometer  is  placed  erect. 

"  I  found,  as  on  the  previous  trial  to  Leith,  that  the  first  two  were  not 
nearly  sufficiently  contracted,  amount  of  pumping  being  indeed  po  great 
that  good  ubservatious  could  not  possibly  be  taken  with  either.   The  puuip- 
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iiig  in  the  third  and  fourth  was  much  more  moderate,  ilie  graaieit  differeDoe 
betweeu  the  eiLtreme  readings  in  either  having  never  been  observed  to  be  more 
than  0O2  asd  seldom  abo^e  0Oi5»  thus  giving  0*01  as  the  limit  of  arror  oi 
ao  obsenration  from  thii  oanae.   The  barometer  No.  5  showed,  of  course* 

even  oscillation,  the  extreme  readings  not  differing  more  than  0  01 . 
The  circumstanros  iin<l<  r  which  these  numbers  were  obtained  were,  I  believe, 
favoural)lo  to  a  just  estimate  of  the  amount  of  contraction  necessary,  as  there 
-uas  butii  in  the  pa^^age  to  Jersey  and  bacii  u  considerable  amount  ui  sswelly 

tfaeie  having  been  on  the  previous  day  a  heavy  gale  bloving. 

**  Consideriog  that  the  existence  of  a  small  quantity  of  pumping  must  «i  all 
times  be  dexirable*  in  order  to  secure  a  more  free  action  of  the  mercury  than 

if  the  barometer  were  suspended  quite  steadily,  I  am  of  opinion  that  baro* 
luett  rs  having  their  tubes  stopped  to  about  the  same  extent  as  in  Nos.  .'i  and  4'p 
would,  on  the  whole,  be  the  mo^t  generally  convenient  and  accurate,  whils-t. 
even  a  greater  degree  of  contraction  would  do  no  great  harm^  1  would,  there- 
fore^ recommend  that  the  contraction  should  be  from  about  18  to  S5  minutes* 
"I  have  both  before  this  trial  and  since  made  a  leries  of  comparisoma 
between  the  standard  by  Newman  and  these  barometers.    I  have  found  that; 
all  the  baromotor*  follow  the  standard  very  ronsintrntly.    There  is,  however, 
one  cii (■umstanct'  w  liich  should  be  noticed,  and  wiiich  T  hav  e  IjetOrc  t<j  soiiit? 
extent  nietitiuued  Lu  the  Committee.    The  marine  buiumcLer  due^  not  act 
quite  freely  when  suapended  at  rest.   The  standard  baiometer  is  always,  to 
a  oarUin  extent,  in  adotmoB  of  the  marine  barometer  $  that  b,  when  tha 
mercury  is  rising,  the  marine  barometer  is  below  the  standard,  and  whea 
falling  it  is  above  it.    The  amount  of  this  retardation  I  find  to  be  about 
O'Ol  inch;  and  what  is  rather  singular,  it  exists  to  about  the  same  extent 
whatever  tb^  degree  of  contraction  of  the  tube,  although  that  has  varied  in 
the  proportloB  of  1  to  7*  This  ratardatloo,  it  ahould  be  lemembered,  has  been 
observed  when  the  marine  barometer  haa  been  left  quite  ai  rut,  a  conditioii 
which  will  scarcely  ever  obtain  at  sea,  where  there  will  generally  be,  I  oi»- 
ceive,  a  sufficient  amount  of  motion  to  |>rodnce  a  certain  small  degree  of 
oscillation  in  the  column  of  mercury ;  and  it  is  evident  th;it  ^o  lon^  as  any 
oscillation  at  all  exists,  the  equilibrium  of  the  mercury  will  be  maintained, 
and  the  reading  of  the  instrument  will  show  the  true  barometric  pre^&ure. 

■  **  f.  P.  Ga^siot.  Esq.,  F.R.S.,  i      dear  Sir,  yours  faithfully, 

Chsirmsn  of  the  Kew  Committee."  **  J*  Wez^sh." 

The  barometer  as  now  constructed  is  thus  described  by  Mr.  P.,  Adie,  the 
■akar:-^ 

**  The  tube  haa  a  dfamet^  of  from  0*S2  In.  to  0*25  in.  About  4  inches  of 
the  tube  near  the  middle  has  a  capillary  bore  In  order  to  produee  the  con- 
traction necessary  to  prevent  inconvenient  oscillation  at  sea  from  the  motion 
of  the  vessel.  The  detrree  of  contraetion  is  such,  that,  when  the  barometer 
Is  first  suspended,  the  mercury  requires*  about  twenty  minutes  to  fall  from 
the  top  ui  the  tube  to  its  proper  level.  A  pipette,  or  Gay-Lussac's  air- trap, 
about  S  inehea  long,  fa  Inserted  a  little  below  the  contraction,  which  serves  to 
prevent  the  entrance  of  air  into  the  upper  part  of  the  tube,  or  into  the  capil* 
lary  portion  of  it.  The  lower  end  of  the  tube,  which  is  within  the  mercury  in 
the  cistern,  is  also  contracted,  ^^'ith  these  precautions,  it  is  believed,  that  when 
the  tube  has  been  well  filled  at  tiret,  it  is  very  unlikely  to  become  deteriorated. 
The  mercury  is  necessarily  boiled  in  the  tube  in  the  process  of  filling. 

**The  cittern  of  the  barometer  is  a  cylinder  of  cast  iron,  the  tube  being  fitted 
inlo  it  tDefcury  ii^hi  by  cemcDt;  a  portion  of  the  upper  part  of  the  cistern 
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being  covered  with  Htrong  sheep-skin  Iratber  firmly  fixed  by  abutting  flanges. 
This  leather  lias  been  found  to  be  suibciently  porous  to  }>eriuit  the  i'ree 
ftelimi  of  the  air  through  it,  but  not  to  allow  the  mareary  to  pass  without 
ooonderable  pressure,  ii>  wliich  it  can  never  from  the  oonstmation  of  the 
instrument  he  subjected.  The  cistern  is  filled  with  mercury  to  such  a  height 
thrxt  it  t  nil  never  under  any  circum^tanre"  of  temperature  or  pressure  be  full, 
but  always  sutliciently  so  to  prevent  the  lower  end  of  the  tube  being  ever 
cxposad  either  during  carriage  or  when  in  use.    This  reudei^  any  adjust- 
ment of  the  ioatrument  when  being  mounted  for  obiervation  unnecessary. 
The  diameter  of  the  cistern  is  about  1*S  inch.   The  barometer  tube  is  pio> 
tected  by  a  cylindrical  case  of  brass,  which  is  screwed  firmly  to  the  upper 
portion  of  the  iron  cistern.    The  graduation  is  made  on  this  brass  tube  and 
the  vernier  moved  bv  a  rack  and  pinion,  the  index  being  adjusted  to  the  top 
of  the  mercurial  column  by  shutting  off  the  light,  as  is  commonly  done  in 
itandaid  and  other  good  barometen :  the  Tomier  reads  to  0*002  inch*  The 
correction  for  the  relative  capacities  of  the  tube  and  cistern  (which  is  usually 
applied  as  a  numenra!  rorrection  varying  with  the  height)  is  in  these  instru- 
ments included  in  the  graduation  of  tlie  scale;  the  scale  being  shortened  by 
the  amount  ok'  the  correction,  but  divided  so  as  to  repraseiU  tlie  true  measure- 
nmtt^   The  correction  for  capacity  is  obtained  by  computation  from  care- 
fully measured  diameters  of  the  tune  and  eistero.  The  yero-poittt  of  the 
scale  is  determined  by  comparison  with  a  standard  barometer.    A  thermo- 
meter, whose  se?^le  is  divided  on  its  stem,  and  hriving  its  bulb  within  the 
encasiiig  brass  tube,  gives  the  temperature  of  t!i(  iiicrciir}'.     In  makin*?  an 
observation,  it  is  only  necessary  to  set  aiid  read  oti  the  vernier,  and  to  note 
tbe  height  of  the  thermometer.   The  instrument  presents  much  the  appear- 
•a^  of  a  mountain  barometer :  it  is  suspended  in  gimbals  from  a  point  a 
IttUe  above  the  middle  of  tbe  tube,  the  rack  motion  being  dose  to  the  point 
of  sn5ppii«ion,  «o  that  the  hand  may  rest  on  the  supporting  arm.  The  support- 
ing atui  IS  tiat,  of  hamniered  bras«i,  thin  enougfj  to  give  the  elasticity  neees- 
tary  to  counteract  sudden  jars,  and  is  ei^uivaleiit  to  the  spnug  gimbaljj  uauaiiy 
employed,  while  much  simpler  in  its  construction.*' 

The  annexed  copies  of  the  correspondence  with  the  Hydrographer  of  the 
Admiralty  and  with  the  Board  of  Trade,  will  explain  the  proceedings  of  your 
Committee  as  to  the  proposed  supply  of  these  in«?truraentsfor  tlie  use  of  Her 
^iajesly's  Navy,  as  also  for  the  Mercantile  Marine  of  this  country.  Your 
C<mimittee  iiave  also  communicated  with  Lieut.  Maury,  by  whose  directions 
^  filW  barometen  were  ordered  from  Mr.  Adie  by  Mr.  SlOTens,  Ibr  the  iiso 
fif  the  United  States  Navy,  aU  of  which  aretobeverifledat  theObsarvetoffy. 

Standard  Barometer^ — Your  Committee  have  devoted  much  attention  to 
^  completion  of  this  iastniment,  but  many  casualties  have  occurred  during 

file  progress  of  its  erection.  On  the  18th  July  Jest  Mr.  Negretti  succeeded 
to  boiling  and  erecting  a  tube  of  one  inch  internal  diameter.  Coni>iderabIc 
changes  vere  found  necessary  in  the  original  mounting  of  the  barometer  and 
catJietometer.  These  have  been  satisfactorily  executed  at  the  Observatory, 
but  the  instrument  biili  requires  alteration  to  render  its  performance  perfect. 
The  scale  of  the  catbetometer  has  been  compared  with  the  Kew  standard 
scale,  and  found  not  to  require  any  correction  when  laid  horizontally. 
^Vhen  the  two  scales  are  compared  by  observing  their  relative  lengths  vcr- 
licslly  by  the  telescope  of  the  cathetomrter,  a  })erceptible  error  is  shown, 
involving  a  correction  to  the  measurements  ot  the  cathetometer  of  -f  0*003 
ioch  lu  a  space  of  'AO  inches.  '  'i  bis  anomalous  error  is,  it  is  conceived,  due 
ti  Mty  coDStraetion  hi  the  cathetometer,  chiefly  arising  firom  the  difficulty 
«fatfclBg  the  tnstrameataeettrata  on  the  design  adopted.  ltMthen£Me» 
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the  intention  of  your  Commhtee  to  direct  that  a  new  catlietometer  shoald  be* 

constructed  in  the  Observatorj'  on  more  exact  mechanical  principles. 

The  number  uf  instruments  now  in  course  of  verificatioo»  uod^  the 
directions  of  your  Committeei  is  : — 

For  the  U.  S.  Navy  ....  1000  thermometerB.     50  bftrometera. 
n  Board  of  Trade..    500       „  60  „ 

JMhUion  (fthc  noil\ng*Pmid  of  WoUt^^qwx  Committee,  at  the  last 
itaeeting  of  the  Association,  were  requested  to  furnish  a  report  on  the  de- 
finition of  the  boiling-point  of  water  at  present  adopted  in  tiiis  cnnntry  for 
the  thermometric  scale.  This  has  already  been  eonsidi  red  by  the  (  'oininis- 
sioners  appointed  by  GovernmciU  to  construct  btaudurd  Weights  unil  Mea- 
sures>  and  in  the  Report  they  have  presented  to  Goyemment  during  the 
present  year,  they  have  defined  212°  upon  Fahrenheit's  scale  to  reprount 
''the  temperature  of  steam  under  Laplace's  standard  atmospheric  pressure,  or 
the  atmospherie  pressure  corresponding  to  the  following  number  of  inchesi 
in  the  barometric  reading,  reduced  to  32°  F.,— 29*9218  +  0*0766  x  cosine 
(2.  latitude)  -f-  (0*000001 79  x  height  in  feet  above  the  sea)."  Your  Committee 
recommend  that  tliis  definition  be  adopted.  In  accordance  with  this  defl* 
nition>  the  standard  pressure  under  which  the  boiling-point  of  theimonetets 
iriK  have  to  be  determined  will  be,* ^ 

At  32'  F. 

In  London  29  <X)5  4>  (0*00000179  X  height  above  the  sea). 

In  Dublin   29'90O            „  '  „ 

In  Edinburgh  29*893            ^  n 

The  small  additional  correction  for  the  height  above  the  sea  level  in- 
cluded in  brackets,  may  be,  however,  neglected,  l>eing  insensible  at  any 

part  of  tiio  three  tovns  mentioned. 

The  barometric  heights  here  given  are  at      I'.,  and  thb  correction  must 
not  be  overlooked. 

Standard  Thermotnefers. — The  graduation  of  standard  thermometers  has 
been  continued  by  Mr.  Welsh,  and  '24  instruments  have  been  issued  since  the 
lust  mectiug  of  the  Association,  making  a  luUil  of  94  standaid  thermo- 
meters supplied  to  inatitattons  and  individuak. 

Till  requisite  apparatus  for  determining  the  errors  of  barometers,  as  well 
as  of  thermometers,  by  comparison  with  the  standards  at  Kew,  hat  been  con- 
structed at  the  Observatory,  and  a  detailed  account  of  the  processes  employed 
will  be  given  by  Mr.  Welsh  in  a  separate  communication  to  the  British 
Association. 

By  meant  of  this  apparatus  there  have  been  examined  during  the  past 
▼ea^For  the  East  India  Company,  40  thermometem  for  80  of  Regnaultfa 
hygrometers,  and  4  barometers;  for  the  Trevandrum  Observatory,  8  ther* 

monjeter?;  for  Hobartou  Observatory,  M  thermometers  ;  for  E.  A.  ^^if^dleship, 
St.  Kitts,  5  thermometers;  for  the  liydrographer  of  thn  Admiralty,  16  ther- 
mometers and  4  barometers;  for  Messrs.  Schhigintwi  it,  93  thermometers, 
6  mountain  barometers,  9  aneroid  barometers,  10  ground  tiicrmometers,  and 
6  boiling-point  thermometera. 

Standard  IVeigJUs  and  Meamres. — Your  Committee  have  reported  last 
year  that  the  standard  weights  made  by  M.  CErtliug,  uuder  the  direction  of 
Dr.  Miller,  of  King's  CoOege,  wexe  at  that  time  in  the  bands  of  Prof.  Miller, 
of  Cambridge,  for  verification  \  and  that  the  standard  scale  prepared  by 
Mfim.  Tkot^hfton  and  Simmsi  was  with  the  Rev.  Mr,  Sheepshanks,  for  €0«a<.« 
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parooQ  with  the  standard  bar  in  his  possession.  Yoar  CommittM  beg  to 
lotgoia  th«  foUowing  letter^  reoeived  from  PkofeiBor  MitUar » 

"  Cambridge,  27th  January,  1851. 

"I  beg  leave  to  coiTtmnnicate  to  the  Kew  Committee  the  following  resulta 
of  the  comparison  of  the  Kew  standard  bar; — 

**lnairtenip.66^*6C  Fahr.(l&^-7C),  pressure  29°  75  in.  of  mercury,  reduced 
to  the  temperature  of  fteesing  water  (755*64  M.M.)  by  a  mean  of  80  com* 
psrisoQs,  the  Kew  standard  appeut  to  be  0<)OOS5  gr.  heavier  than  (lost 
ttandard  troy  ]>ound). 

"The  ratio  of  the  density  of  the  Kew  standard  at  freezing  to  the  maxi- 
mum density  of  water  is  8  20357  (log.  0'914-(X)30),  its  vol.  at  freezing 
= Tola  me  of  853'2dG6  grs.  of  water  at  maximum  density. 

"  The  density  of  the  Kew  atandard  is  different  from  that  which  appears 
to  be  the  most  probable  value  of  the  density  of  the  lost  standardt  conse- 
qtipnlly  its  error,  when  rcdurefl  to  vanuini,  differs  froui  the  error  given  above. 
In  vacuo  the  Kew  stanUartl  is  0*00655  gr.  lighter  tliau  the  Parliamentary 
standard.  (Signed)       **  W.  II.  Miller."* 

The  Rev.  Mr.  Sheepshanks,  in  a  cummuuication  with  Dr.  MHler,  reports, 
as  the  result  of  138  comparisons  made  at  a  mean  temperature  of  4G°'78  Fahr., 
tint  the  Kew  standard  leale  is  at « temperatnre  of  6$S°  Fabr.  (>000091  ineb 
longer  than  the  standard  yard.  Mr.  Sheepshanks  proposes  lo  repeat  the 
comparison  at  a  higher  temperature,  so  as  to  avoid  any  nncertainty  that  nay 
exist  as  regards  the  expansion  of  the  Kew  bar. 

New  Stand  for  Out-Door  Observations  mth  Thermometers. — At  the  first 
meeting  of  your  Committee  on  12th  November,  1853,  they  authorized  Mr. 
Welsh  to  prepare  a  new  stand  for  out>door  observations  of  thermometers. 
This  stand  has  been  erected  outside  the  balustrade  wall,  at  the  top  of  the 
ileps  leading  to  the  north  entrance  of  the  Observatory.  The  thennometem 
are  placed  at  a  di  lance  of  8  feet  from  the  wall  of  the  house,  i  1  feet  above 
Ihf  g^round,  and  2\  feet  from  the  nearest  part  of  the  balustrade.  In  this 
posittoii  there  is  a  free  circulation  of  air  in  al!  directions  of  the  wind.  The 
thermometers  are  protected  from  radiation  by  two  cages  with  vmelian  blind 
rides  and  roofs ;  the  sides  of  the  cages  descending  to  6  inches  below  the 
bslbs.  They  are  thus  quite  sheltered  from  rain,  whilst  very  little  Interrop* 
tioiiis  ofiered  to  the  free  access  of  the  ait-.  The  dimensions  of  the  cages  are 
as  follows : — The  outer  is  6  feet  broad,  .5  feet  deep,  and  5  feet  high  ;  the 
iiirKr  cage  is  3  feot  broad,  2  feet  deep,  and  3^  frrt  high,  leaving  a  fpaco 
ot  about  18  inches  between  the  cages.  The  bulbs  of  the  thermometers  are 
ihoot  16  inches  above  the  lower  portion  of  the  framework,  which  is  quite 
<>peo.  Doom  on  the  side  of  the  stand  next  the  entrance  of  the  Observatory 
are  opened  when  the  thermometers  are  to  be  observed.  The  whole  of  the 
stands  are  painted  green  insidt?  :uk1  out. 

The  stand  contains  a  pair  of  dry  and  wet  thermometers,  graduated  at  the 
Observatory;  a  maximum  tliermometer,  also  constructed  at  the  Observa- 
tory, on  the  principle  proposed  many  years  since  by  Mr.  J,  Phillips,  the 
Aintant  General  Secretary  of  the  Association,  and  described  by  him  in  the 
first  volume  of  its  Reports;  a  maximum  thermometer  of  the  reoent  construc- 
tion of  Messrs.  Negretti  and  Zambra;  a  minimum  thermometer,  on  Ruther- 
ford's principle,  made  by  Adie  of  London ;  and  a  Regnault's  dew-point  hy- 
groioeter,  with  a  bellows  aspirator,  also  made  by  Adie :  the  scales  ot  these 
ternmentsi  with  the  exception  of  Negretti*s  maximum  thermometer  and 
Renault's  bygrometery  ara  divided  on  the  tubes. 

It  b  bslievM*  tbtt  by  the  anwigements  above  detoribedy  a  very  dose  ap* 
185i»  e 
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pfoximatioii  i$  made  towards  the  ooodittbiia  neeenaiy  to  obtefntag  tha  inm 

temperature  of  the  air.   Meteorological  ohsenrationa  hatra  been  made  aiiiav 

Ist  January  1854,  at  6  and  10  a.m.,  2,  G  and  10  p.m. 

In  respect  to  the  two  forms  of  maximum  thcrniometers  now  named,  it  may 
be  stated  that  they  liave  both  been  found  to  pcrforra  in  a  vpr>'  satisfactory 
manoer;  the  very  ingenious  instrument  of  Mei»6rs.  Kegretu  and  Zambra 
has  one  quality,  which,  as  regards  durability,  pleoes  it  above  every  olhmi 
form  of  maximum  thermometer,  for  when  ooce  well  eonstructedy  It  eatt 
never  get  out  of  order ;  it  is  somewhat  difficult  in  construction,  aud  conse* 
quently  more  costly,  but  the  observer,  having  fii^t  satisfied  himself  bs  to  its 
correctness,  may  ever  afterwards  use  it  with  confidence,  relying  that  his 
register  will  not  be  interrupted  by  any  of  those  annoyances  to  which  he  may 
have  been  accustomed  in  other  forms  of  this  instrument.  The  plan  of  Mr* 
Phillips  is  most  valuable  for  its  extreme  simplieity;  it  is  capable  of  graatsnr 
delicacy  of  indicatioD  than  even  Kegretti's,  and  in  the  hands  of  an  observer 
who  treats  his  instruments  with  care,  will  continue  to  perform  very  accurately 
*  for  probably  an  indefinite  length  of  time.  The  only  case  in  which  this  form 
of  the  instrument  might  be  found  to  fail,  would  probably  be  in  carriage  or 
when  otherwise  exposed  to  violence :  any  thermometer,  having  an  overflow 
chamber  at  the  top  of  the  tube,  can  be 'readily  converted  into  a  maximum 
with  the  aid  of  a  spirit*lamp,  and  if  the  instrument  should  by  any  chance  get 
out  of  order,  it  can  as  easily  be  remedied.  Any  careful  observer*  who  is  not 
afraid  to  handle  a  thernmnipter,  will,  it  is  believed,  find  this  the  most  conve- 
nient form  of  all  maxirnmu  thermometers.  As  an  instrument  for  general 
use,  aud  in  the  bands  of  persons  unskilled  or  careless  in  the  use  of  thermo- 
meters,  its  expediency  may  however  be  more  doubtful. 

Daily  Photographic  Roister  of  the  Spots  on  the  Sun*s  Disc. — Colonel 
Sabine  having  reported  to  your  Committee  that  Sir  John  Herschel  had  sug* 
gested  to  him  the  importance  of  arrangements  being  made  for  a  daily  photo- 
graphic picture  of  the  sun's  disc,  showing  the  spots,  &c.,  it  was  Ivcd  by 
your  Connnittce  that  the  Chairman  should  write  to  Sir  John  Herschel  to 
request  lie  would  favour  the  Committee  with  his  views  as  to  the  importance 
of  the  object,  and  the  best  mode  of  carrying  it  into  effect.  The  following 
is  a  copy  of  the  reply  received  from  Sir  John  Herschel : — 

"  32  Barley  Street,  April  24,  1854. 
**  I\Iy  dear  8ik, — I  certainly  do  consider  it  an  object  of  very  considerable 
importance  to  secure  at  some  observator},  and  indeed  at  more  than  onO)  in 
different  localities,  daily  photographic  representations  of  the  sun,  withavieir 
to  keep  up  a  consecutive  and  peifeotly  faithful  record  of  the  hiitory  of  tim 
spots.  So  far  as  regards  the  general  delineation  of  the  whole  disc  and  the 
marking  out  on  it,  in  reference  to  the  parallel  to  the  equinoctial  passing 
thron£!h  its  centre,  the  places,  sizes,  and  forms  of  the  spots,  there  would  need 
I  should  imagine  no  very  powerful  telescope ;  quite  the  contrary ;  but  it 
should  be  equatorially  mounted,  and  ought  to  have  a  clock  motion  in  the 
parallel.  The  image  to  be  impressed  on  the  paper  (or  coUodionised  glass) 
should  be  formed,  pot  in  the  focus  of  the  olject-lens,  but  in  that  of  the  eye- 
lens  drawn  out  somewhat  beyond  the  proper  situation  for  distinct  vision  (and 
always  to  the  same  invariable  distance  to  f»n«nre  an  equally  magnified  image 
on  each  day).  By  this  arrangement  a  considerably  magudied  image  of  the 
sun,  and  also  of  any  iysicm  of  wires  in  the  focus  of  the  object-fflas«,  may  be 
thrown  upon  the '  focusing  glass  *  of  a  camera  box  adjusted  to  the  eyMBd  of 
the  telescope.  By  employing  a  system  of  spider  lines  parallel  and  penendU 
eular  to  the  diurnal  motion*  and  so  disposed  as  to  divide  tha  field  of  tiear 
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Into  sqnaKs,  say  of  5'  in  the  side,  the  central  one  crossing  the  sun's  ceD^ 
(arfitlMr  «•  liiible  to  no  tmoertaintj,  one  of  them  being  a  tangent  to  iti 
lower  or  upper  limb),  the  piM  of  eaeb  spot  on  the  surface  ifl»  ^fm factOf 
mapped  down  in  reference  to  the  parallel  and  declination  circle  and  ita 
distance  from  tho  boitier,  and  it"?  "izp,  mf'?i.^iirah]o  on  a  fixed  s«cale. 

**  If  large  spots  are  to  be  photograpiied  specially  with  a  view  to  the  deli- 
neation ot  tiieir  forms  and  changes,  a  pretty  large  object-glass  will  be  re- 
naired»  and  the  whole  effiiir  will  become  a  metier  of  much  gmter  nicety;  bnl 
nr  letding  the  MXj  hietory  of  the  sen*  I  ihould  imagitie  «  S-ineh  objeet- 
|lmi  woold  be  nmpleb 

"  The  rcprescr!  tat  ions  should,  if  possible,  be  taken  daily  and  the  time  care- 
fullr  noted.  As  tar  cis  possible  thoy  shnuM  be  taken  at  the  same  hour  t  acii 
day,  but  in  this  climate  a  clear  interval,  occurring  when  it  may,  had  better 
be  Mcured  early  in  the  day. 

*  niee  er  four  obiervatorlee  In  tropical  olimetea,  diitant  tererel  hoare  in 
loogitode  (soppoee  three,  at  8^  distance  in  longitude),  each  reeding  at,  or 
htuiy  St  noon,  would,  when  the  reenlte  were  emembled)  keep  up  n  oontinual 
hiUMy  of  the  «^olar  disc. 

*  With  regard  to  proper  preparations  of  paper,  or  tlu  use  of  ( f)llodion,  &c., 
the  photographic  art  is  now  so  trmch  advanced  that  no  ditiiculty  can  arise  in 
liiog  upon  flttlDg  preparations,  or  in  the  manipulitiooe  neceeiery  for  ronlti« 
plying  them.  But  it  would  be  very  reqnSnte  that  meny  impreeeione  of  eaoh 
dey'i  woiIk  ebould  be  taken  and  dietributed,  and  an  interehange  kept  up 
MMBg  obeerveia. 

•*  Yours  truly, 

P,  Gassioty  Esq:'  «'  J.  F.  W.  HsRSCHaL." 

On  the  3rd  of  May  your  Cormnittee  requested  Mr.  Warren  De  la  Rue  to 

ascertain  the  probable  cost  of  an  a||Nuratus  suitable  to  accomplish  the  re- 
commendations contained  in  the  preceding  letter,  and  it  having  been  subse- 
quently ascertained  by  Mr.  De  la  Rue  that  tiie  probable  cost  would  not  ex- 
eeed  £150,  your  Committee,  on  the  'J9th  May,  resolved  that  the  Chairman 
•kenld  apply  to  the  Boyal  Society  for  that  eum  from  the  Donation  Fund; 
the  application  was  made  on  the  21st  of  June»  and  on  the  29th  of  the  eame 
month  the  Council  of  the  Royal  Society  acceded  thereto;  tiiis  amount  has 
been  since  placed  at  the  disposal  ot"  thrro  Members  of  the  Committer,  in 
order  that  the  apparatus  may  be  purchased,  and  certain  preliminary  experi- 
Bients  having  been  made,  the  instrument  is  in  course  ol'  completion  by 
Mr.  Rett,  optician* 

On  the  14th  November  ISSS,  your  Committee,  on  the  recommendation  of 
Mr.  De  la  Rue,  engaged  the  services  of  Robert  Beckley,  machinist.  Mr.  Welsh 
reports  nio«t  favourably  as  to  the  efficiency  of  Mr.  Beckley *s  services,  not 
only  in  re'^pt  c  t  ti>  hU  great  ingenuity  and  accuracy  as  a  workman,  but  also 
as  to  tlie  interest  and  intelligeoce  wiih  which  he  has  entered  into  and  assisted 
him  u  the  general  work  of  the  Obaenratory.  He  reeldee  with  hie  wife  in 
the  building,  receiving  weekly  wagee  of  S5«.,  which  eum  indudee  the  pay- 
BMUt  to  bit  wife  as  houeeiceqwr* 

Qnuui  99m§iffmu»  to  lAe  Oftetrvoloryv— In  aecordanoe  with  the  reeom- 
taeedation  ^ntained  in  their  last  Report*  your  Committee  have  had  several 

interriews  with  the  Chief  Commissioner  of  Wrtods,  Forests,  and  Land  Re- 
venue, wit!)  the  virw  of  obtaining  the  temporary  use  of  about  two  acres  of 
the  land  immediately  adjoining  the  Observatory.  Your  Committee  nscer- 
tlhwd  that  the  entire  park  round  the  Observatory  was  let  at  a  yearly  rental, 
they  weie  infonned  that  it  wat  neceeeary  they  should  make  arrange- 
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ments  with  the  tenant  previous  to  permission  being  granted  to  tliem  to  ne 

the  lands;  the  Honourable  Mr.  Goto,  the  Chief  Commissioner,  nt  the  same 
time  expressing  his  anxious  desire  to  aliord  every  facility  to  the  Coruiuittee. 

In  reply  to  an  application  of  the  Committee,  the  tenant  oSered  the  use  of 
the  land  at  the  rate  of  £^  per  men,  Yoor  Committaei  feeling  they  ooldd 
not  mmke  any  reply  to  auch  a  demand,  requested  their  Chairman,  in  eoojone* 
tion  with  Mr  Hutton»  to  wait  on  Mr.  Gore,  who  kindly  appointed  a  A(f  to 
meet  the  tenant  and  tlie  Committee  at  the  Observatory.  It  was  subsequently 
arranged  tliat  for  tin  present  season,  viz.  until  next  October,  the  tenant 
should  receive  at  the  rate  of  £7  10*.  per  acre,  and  for  the  subsequent  year 
£10  10^;.  per  acre,  at  which  period  his  present  term  with  the  Crona 
exj^res. 

Two  aerea  of  the  land  have  been  endoaed  with  a  strong  wooden  paling  pre- 
paratory to  the  erection  of  a  wooden  tower,  under  the  superintendence  of 
Mr.  De  la  Rue,  for  mounting  the  Huyghenian  object*giaai,  as  recommended 

by  the  British  Association. 

The  cost  of  enclosing  the  land,  the  rent  to  October  1855,  as  well  as  the 
erection  of  the  wooden  tower,  will  be  chiefly  defrayed  from  fnnda  anpplied 
by  the  Royal  Society  for  the  erection  of  the  Huyghenian  Celeaoope,  from  the 

annual  Government  Grant  placed  at  its  disposal :  but  your  Committee  earnest!? 
recommend  that  an  immediate  applieiilion  should  be  made  by  the  Council  of 
the  British  Association  for  the  fntmc  gratuitous  use  of  this  small  portinn  of 
the  park,  which  will  be  found  absolutely  necessary  for  purpose^  now  can  ied 
uti  and  contemplated  at  the  Observatory ;  while  the  very  limited  amount  of 
fttoda  which  the  Atsoeiation  can  annually  place  at  the  disposal  of  your  Com- 
mittee, tenders  such  an  amount  for  ren^  which  they  would  be  compelled  to 
pay,  of  considerable  importance. 

T!io  daily  increasing  work  in  the  Observatory,  arising  from  the  verifica- 
tion oi'  meteorological  instruments,  as  well  as  the  probable  necessity  for 
otiier  experimental  purposes,  renders  it  advisable  thai  further  assistance 
should  be  obtained ;  a  portion  of  the  increased  expense  that  will  be  thus 
incurred,  your  Committee  anticipate  will  be  obtained  from  the  amoont  to 
be  reeeived  for  the  verification  of  the  instruments,  vis.  lOr.  for  each  baro* 
meter,  and  l5.  for  each  thermometer. 

Your  Committee  consider  that  the  pre<?ent  yearly  ptipend  received  by  Mr, 
Welsh  ought  to  be  increased.  It  is  impossible  for  tiiein  to  report  in  suffici.  iitly 
strong  terms  the  high  opinion  they  entertain  of  this  gentleman's  &ei vices; 
but  all  who  have  visited  the  Observatory  can  bear  witness,  not  only  as  to  the 
efficient  manner  with  which  he  has  carried  out  the  various  duties  yoor  Cooi- 
raittee  have  from  time  to  time  suggested,  but  the  zeal  and  untiring  eneigy  he 
ha<?  always?  evinced  in  the  promotion  of  science,  nnd  in  the  furtherance  of 
those  objects  for  which  he  was  originally  appointed  by  the  Britbh  Asso- 
ciation. 

Considering  the  varied  and  importance  of  the  objeeta  which  are  now 
bdng  carried  out  at  the  Observatory,  the  Committee  jsubmit  for  the  consi- 
deration of  the  Council,  that  should  the  financial  state  of  the  Association  at 

Liverpool  justify  an  increase  in  the  annnal  sum  placed  at  the  disposal  of  the 
Committee,  they  feel  confident  that  a  larger  grant  than  has  been  allowed  in 
the  last  few  years  for  the  maintenance  of  the  Observatory,  miglit  be  so  ap« 
propriatcd  in  the  next  year  with  great  advantage  to  the  iuLeie&ta  ui  scieucc 
and  to  the  credit  of  the  Association* 

John  P.  Gassiot, 
B!f  order  €fA$  Commit*  Ckairmm. 
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Correspondence, 
(Copy.) 

**  Office  of  Comiuittee  of  Privj  CoimcU  for  Tnde, 
BlaiiM  DepiiiaMit,  S7tli  M  anh  IBM* 

Sin, — am  directed  by  the  Lords  of  the  Committee  of  Privy  Conneil 
Ibr  Trade»  to  address  you  m  the  Chaiimao  of  the  Committee  nominated  by 

the  British  Association  for  the  Advancement  of  Scioiice  to  superintend  the 
Kew  Oh'^rrvatory  ;  and  to  state  that  for  the  purpose  of  aiding  in  carrying 
into  efi'ecL  ilie  proposed  plan  of  making  an  extensive  record  of  roeteorologicii 
observations,  My  Lords  contemplate  that  they  shall  have  ocoaaion  to  provide 
fifty  barometers  and  three  hundred  and  eighty  tbermometeni  witii  both 
Fahrenheit  and  Centigrade  Scales,  and  also  one  hundred  and  twen^  wal 
bulb  thermometers  similarly  graduated. 

"  It  is  of  the  hiehf  ^t  importance  that  the  instruments  to  be  providid  should 
be  correct,  and  should  bear  upon  them  a  stamp  iudicatmg  tlmt  Uiey  have 
undergone  an  inspeotioo  and  have  been  compared  with  an  approved  standmrd. 

^  My  Lords  would  therefore  be  greatly  obliged  if  the  Committee  of  the 
British  Associatioa  oould  aid  them  with  their  valuable  assutance  in  accom- 
plishing the  pnrpn<e  they  ?mve  in  view,  and  they  would  also  be  glad  to  be 
informed  whether  hydrometers  with  the  graduated  scale,  and  other  instm. 
roents  referred  to  in  the  report  of  the  conference  held  at  lirua«eld  last  year, 
could  be  tested  at  the  Observatory. 

**  Their  Lordships  desire  me  to  express  their  hope  that  the  Committee  wilt 
consider  the  object  thev  have  in  view  a  saffioient  apology  for  the  step  thej 
have  taken  in  making  this  application. 

**I  have  the  honour  to  be,  Sir, 

"  Your  obedient  Servant, 

"J.P.OsMiot,  Ewi."  (Signed)  "  T.  H.  FAaUB." 

(Copy.) 

"Clapham  Comirion,  :'>rii  Ajinl  IP5-1. 

"  Sir, — In  replv  to  your  Ich*  r  of  27th  March  I  have  been  iHn  ( ti  d  to 
inform  you,  that  lur  the  purpo:>e  of  forwarding  a  matter  which  is  likely  to 
prove  of  so  much  importance  to  the  maritime  interests  of  this  country,  the 
Kew  Committee  of  the  Britbh  Association  are  quite  n  uiy  to  superintend  the 
execution  of  any  contracts  wlileh  the  Board  of  Trade  may  make  for  the 
supply  of  thermometers  and  baronieters. 

"The  Committee  recommend  that  the  same  form  of  thei  uiouieters  should  be 
used  for  examining  the  temperature  of  the  air,  the  sea,  and  aqueou»  vapour. 
The  Committee  have  prepared  a  specimen  of  the  thermometer  approved  bj 
them  for  the  purpose  of  taking  observations  at  sea;  this  thermometer  b 
divided  in  Fahrenheit  drj^roes,  and  the  Cominitfoe  are  of  opinion  that  very 
fjrcnl  inoonveuience,  atnl  w  ronsidrTuble  ';r!('rj{iee  in  accuracv.  would  result 
from  any  attempt  to  combine  both  ttie  i  ahreuheit  and  Centigrade  scales  on 
the  same  instrument.  They  are  aho  of  opinion  that  no  advimtage  whatever 
would  be  gained  by  such  a  combination* 

A  barometer  has  been  selected,  and  its  action  tested  by  Mr.  Welsh  in  a 
trip  to  Leith  and  back,  to  London  in  n  steamer ;  SMmr  ^light  alterations  in  its 
construction  are  h<  lug  niadi%  and  in  tlie  mean  time,  application  lias  been 
made  to  the  Admiralty  to  have  its  action  tasted  in  a  short  cruise  in  the 
Channel,  or  North  Sea*  in  order  that  its  freedom  from  pumping,  and  conve- 
nience of  reading  may  be  judged  oft  and  reported  thereon  1^  offioors  In 
U.M*  Navy  experienced  in  such  obaervations. 
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It  proposed  by  the  Committee  that  the  instrameDts  shell  be  supplied 

at  a  fixed  price,  which  for  the  barometer  the  Cummittee  expeet  will  be  aboQt 
is  IOj.,  and  for  the  thermometer  not  exceeding  6s.  each. 

**  In  order  to  fulfil  the  conditions  necessary  to  ensure  the  required  accuracy, 
the  Committee  will  prepare  a  memorandiun  of  conditions  to  which  each  in- 
struQieut-iiiaker  will  bu  bound  to  accede  in  accepting  the  cuiitract,  and  the 
priee  will  iaeliide  every  expense  of  verifioatioa* 

**  On  the  return  of  any  vessel  which  may  be  supplied  with  these  tnatm- 
ownts,  the  Committee  will  be  ready  to  examine  the  enofi*  for  whieh  a  smaU 
ite  will  ho  rhnr^ed  to  cover  the  expense  incurred. 

"In  respect  to  hydrometers  rc  c  ommended  in  the  Brus^eb  report,  the  Com- 
miUee  suggest  for  the  coosideration  of  the  Board  of  Trade,  whether  aoy  ad- 
vantate  ecmld  be  obtained  by  their  general  use  at  ssa* 

"  The  Committee  suggest  that  all  contracts  should  be  made  by  the  Board 
of  Trade  with  the  instrutnent-maker»  tlie  prices  being  first  fixed  by  the  Coin« 
mittpc,  and  which  will  incltulc  cvory  expense  of  verification  at  Kew;  and  it  is 
proposed  that  each  instrument  shall  be  stamped  with  »  consecutive  nimjber. 

"  Should  the  above  arrangements  meet  the  ajiproval  of  the  Board  of 
Trade,  the  Committee  will  be  ready  to  forward  a  barometer  and  thermometer 
of  the  eoDstmetlon  wbioh  they  oonsider  best  adapted  for  the  otgeds  intendec^ 
and  Mr.  Welsh,  whose  especiai  duty  it  will  be  to  compare  eaioh  instnimeiift 
before  it  is  delivered  to  the  Board  of  Trader  wtU  be  happy  to  wait  on  you  at 
any  time  you  may  appoint 

*•!  have  the  honour  to  be,  Sir, 

"  Your  obedient  JServaDt, 
(Signed)         ^'JOHvP.GAaaiOT;'  - 

**ToT.  H.FMTer,  Esq., 
Ssotliiy  Manas  DqisitniSBt,  Sosid  of  Tnde." 

P.S.  Should  it  be  the  wtsb  of  the  Board,  the  Committee  will  readily  take 

into  consideration  and  recommend  in  a  similar  manner  as  they  have  the  other 
instruments,  a  proper  hydrometer  suitable  for  ascertaining  the  specific  gra^ 
vity  of  sea  water. 

(Copy.) 

*  Office  of  Committee  of  Privy  Council  for  TrsdS^ 
Marine  i>eiMirtiaeat,  6th  April,  1854. 

"Sir, — I  nm  directed  by  the  Lord^  of  the  Committee  of  Privy  Council 
for  Trade  to  request  you  to  convey  to  the  Committee  of  thr  Iji  iiish  Associa- 
tion for  conducting  experiments  at  Kew,  their  best  thanks  ibr  the  prompt 
iad  satisfactory  manner  in  whieh  the  Committee  have  aeeeded  to  their  Lord- 
thips'  wishes  as  expressed  in  my  letter  of  the  27th  ultimo. 

**4  am  to  state  that  My  Lords  will  avail  themselves  of  the  proposal  of  the 
Committee,  and  as  it  is  desirable  that  no  time  should  be  lost  in  proeuiinff 
the  itistrninprits  in  question,  they  will  be  obliged  if  the  Committee  will  send 
aipecimeii  oi  each  of  the  instruments  they  approve  (including  an  hydro- 
meter) to  the  Board  of  Trade. 

"  Ny  Lords  cirfneide  in  the  opinion  expressed  by  the  Committee  that 
much  meonTenience  may  in  the  onset  arise  from  the  attempt  to  combine  in 
tbermoneters  the  Fahrenheit  and  Cmtitrraue  scales,  and  they  would  there- 
fore wish  that  the  present  supply  should  have  the  Fahrenheit  scale  only. 

«Jam»Sir, 

'*  Your  obedient  Servant, 
•*I.P.GaMot,fisq."  (Signed)      « X«  H.  Faareiu*' 
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(Copy.) 

"  Clapham  Common.  10th  April,  18M» 
Sib, — I  beg  to  acknowledge  the  receipt  of  your  letter  of  6th  iost- 

'*I  have  given  iDttructions  for  a  thennometer  conttmcted  under  tha 
auperinteodence  of  the  Kew  Committee,  uid  recommeaded  hf  them  for 
adoption  by  the  Board  of  Trade,  to  be  for^  aided  to  you  for  impectioii. 

"  Tlie  in<>tninient-makers  selected  bv  the  Comniittcp  for  thp  «;uppfy  or 
thermometers  are  Messrs.  I..  P.  Casella  aii'l  Co.,  liS  Hatton  (inrdc  n,  anti 
Messrs.  Negrcttl  and  Zambra,  11  Ilattoii  (iarden,  to  whom  the  Committee 
have  addressed  letters,  copies  of  which  I  annex,  as  also  of  the  replies  whidt 
the  Committee  reeeived. 

The  Committee  are  of  opinion  that  the  sum  of  one  shilling  per  thermos 
meter  w  ill  cover  the  cost  of  verification  at  Kew,  and  this  sum  most  theicsfom 
be  added  to  whatever  tender  the  Board  of  TVade  may  accept. 

"  No  arrangement  has  been  made  by  the  C  inipittee  for  the  cost  of  packing^, 
or  the  carriage  of  the  instruments  to  and  iruiii  the  Observatory  for  veriticatioo. 

'*  The  barometer  teleeted  hj  the  Committee  has  been  conatructed  bj  Mr* 
Adie»  of  the  Strand ;  its  aetion  has  been  tested  by  Mr.  Welsh,  but  in  coo* 
sequence  of  suggested  improvements,  arrangements  have  been  made  for  ft 
further  trial,  lu  a  few  days  the  Connnittre  v  ill  be  enabled  to  forward  tlie  in* 
Strument  for  inspection,to£!et  her  with  every  inlVirmation  as  to  its  probable  cost. 

The  Committee  have  given  instructions  lur  the  construction  of  the  hydro* 
meter,  suitable  for  the  purpose  of  taking  the  specific  gravity  of  sea  water, 
and  <m  reeeiving  the  instrument  from  the  makers  will  forward  it  to  you* 
with  an  estimate  of  the  oost  of  its  eonstruction. 

"  t.  H.  Turn,  Biq."  (Signed)      «  Jobh  P.  Gassiot." 

(Copy.) 

"  Clapluira  Common,  10th  April,  1854. 
Dear  Sir, — At  a  meeting  of  the  Kew  Committee  held  this  day,  it  was 
resolved,  that  the  offbr  of  Mr*  Clutton^  for  the  temporary  use  of  about  two 

acres  of  the  land  immediately  contiguous  to  the  Observatory^  and  to  be  used 

for  Meteorological  and  Astronomical  purposes,  should  be  accepted  at  the 
rate  of  £lO  ]0s.  jicr  acre;  sueh  rent  to  commence  from  25ih.  of  last  March. 
It  is  aUo  uinieisto<^it!  by  the  CoimiiiUce,  tiiat  the  amount  of  any  damage 
sustained  by  the  cartage  of  materials  for  the  erection  of  any  buildings  re- 
quired by  the  Committee,  is  to  be  referred  to  Mr.  Qutton,  by  whose  deci> 
sion  the  Committee  will  be  bound.  I  am  desired  by  the  Committee  to 
express  to  you  their  thanks  for  t!u  kind  and  prompt  manner  in  whieh  you 
liaye  always  received  their  applications,  and  particularly  for  the  personal 
trouble  you  took  in  visiting  their  Observatory,  for  the  purpose  of  ascertain* 
ing  the  precise  requirements  of  the  Committee. 

**  I  have  the  honour  to  be,  dear  Sir,  yours  truly, 
■*  To  the  Hon.  Cbsilcs  Omt,"  (Signed)  ■*  JoHii  P«  Gassiot.** 

**  OlBee  of  CoBBittel  of  ^vy  Council  for  Trtdss  Marine  Dsportnent^ 

"2187.  20th  April,  1854. 

**  Sir, — I  am  directed  by  the  Lords  of  the  Coamiittee  of  Privy  Council 
for  Trade  to  acknowledge  the  receipt  of  your  letter  of  the  10th  instant,  with 
the  iaclosuies  from  Messrs.  Caselht  acd  Company,  and  Messrs.  Negretti  and 
Zambra,  and  I  am  to  request  that  you  will  convey  to  the  Kew  Observatory 
Committer  of  tlic  firitisli  Association  their  Lordships*  thanks  for  the  infor« 
maiioQ  therein  contained.         ^  1  am,  Sir,  vour  obedient  Servant, 

(bigned )  "  T.  H.  Faeriuu*' 

**  John  P.  Gutiot,  Esq." 


Digitized  by  Google 


EBPOBT  OF  mm  OOHNOIIi. 


(Copy.) 

**  Clapliam  Common,  2nd  Jane,  1854. 
**  SiH, — Id  relereuce  to  my  letter  of  3rd  April,  I  have  now  to  acquaint 
yoo,  that  the  Committee  have  decided  on  the  tkarometer  which  they  con^ 
sider  most  apfAicaUe  for  marine  observatione^  one  of  which  I  forward  for 
iospection. 

**  Id  selertinr::  the  form  of  marinp  barometer  best  adapted  to  the  purpose 
of  maiciDg  observations  at  sea,  the  Committee  have  endeavoured  to  combine 
convenience  and  oeconomy  with  accuracy,  durability,  and  simplicity  in  con* 
rtmetioD  and  aiyusUnents.  A  barometer  which  has  been  constructed  by 
Mr.  Adie  appears  to  them  to  fulfil  those  conditions  in  a  satisfactory  manner. 
Ita  action  at  sea  has  been  tested  under  their  superintendence  by  Mr.  Welsh 
on  two  occasions,  one  on  a  voyage  to  Lcith  t\rn\  back,  and  subsequently  to 
the  island  of  Jersey.  The  general  conclusion  arrived  at  in  those  triak  is, 
that  in  order  to  reduce  tlie  pumping  of  the  mercury  within  convenient 
limita»  it  is  neeemary  to  have  the  tube  contiaeted  to  auch  an  extent  that  the 
mercury  will  take  fliiottt  twenty  minutes  to  fall  from  the  top  of  the  tube  to 
the  beip:ht  indicating  the  true  pressure  of  the  atmosphere  at  the  time.  From 
comparisons  ukuK-  at  Kcw  with  the  standards  there,  it  has  been  found  that 
owing  to  this  contraction  in  the  tube  the  absolute  freedom  of  the  mercury 
is  to  a  amaQ  extent  inlerfeied  with ;  as  the  motion  of  the  mercury  in  tbe 
standard  barometer  is  alwavs  a  little  in  advance  of  tbe  marine  barometer ; 
that  is,  when  the  mercury  m  rising*  from  inereasing  pressure  of  the  atmo« 
sphere,  the  marine  barometer  is  a  little  lower  than  the  standard,  and,  on  the 
contrary,  when  the  mercury  is  falling,  the  marine  barometer  is  a  little  high*  r. 
The  amount  of  this  retardation  is  iiowevcr  vt^ry  small,  something  less  tiian 
jAnth  of  an  inch,  and  from  its^being  in  opposite  direetions  in  a  rising  and 
tuung  barometer,  will  produce  no  error  in  the  mean  height  of  the  barometric 
column ;  it  will,  however,  to  some  extent  mark  the  smaller  charjges,  such  as 
the  hourly  variations.  It  should  be  remarked,  however,  that  the  motion  of 
the  ship  \^'ill  ahvnys  t(  iid  to  ilmiiiii-h  the  amount  of  the  retardatioD|  and  it 
is  believed  will  in  generai  neaily  de^l^oy  it. 

"  The  instrument  is  constructed  by  Mr.  Adie,  of  S95  Strand ;  the  price, 
inolnding  eostof  packing-caie»  lOr.  for  verification  at  the  Observatory,  car- 
riac^c  there,  and  subsequent  delivery  in  London,  will  be  SL  I5s,  at 
^liich  price  Mr*  Adie  is  prepared  to  supply  any  quantity  <hat  may  be 
rfctjuired.  "  I  have  the  honour  to  be,  Sir,  your  obedient  Servant, 
'*T.  H.  Fairer, Board  01  Trade."       (Signed)  «*  John  P.  Gassiot." 

(Copy.) 

"Qsphsm  Common,  2nd  June,  1854. 
**  SiB^I  am  instructed  by  tbe  Committee  of  the  British  Association  to 
a*:'qnaiiit  yon,  thnt  after  much  consideration  they  have  selected  and  decided 
on  a  barometer  wiiich  thvy  consider  applicable  for  marine  obeervi^ons. 

As  (r*  Mr.  Fdritr,  2nd  June. 
"The  Conunittee  suggest,  that  it  might  be  advisable  that  ilie  barometer 
should  be  also  tested  at  sea  by  an  officer  of  H.M«  Navy,  qualiSed  to  judge  of 
the  suitability  of  the  instrument  for  the  objects  contemplated. 

"The  barometer  is  constructed  by  Mr.  Adie,  of  395  Strand:  the  price, 
including  the  cost  of  packing-case,  10*.  for  verification  at  the  Obscrvatoryt 
carriage  there  and  sub-equcnt  delivery  in  London,  will  be  3/.  15*.  6rf. 
**  I  have  the  honour  to  be,  my  dear  Sir,  youra  obediently, 

(Signed)      <*  John  P.  Gassiot, 

♦•ttr  F.  Btsafort,  F.Il.S.,  Hydrogrsplwr,  **  Chairman  of  Kcw  Commlttse, 

ftCb  &C.  &c»  AdmiiaUy."  Bi^tish  AsMcistioo." 


Digitizea  by  <jOOgle 


(Copy.) 

"  llydrographic  Office,  Admiralty,  3rd  June,  185-1. 
"Dear  Sir, — In  anknowledging  yonr  favour  of  yesterday's  date,  I  have 
to  request  that  you  will  convov  my  thaiikH  to  tin'  Kpw  Committee  of  thie 
British  Association  fur  that  aalislactory  coiuiuunicutiuu,  and  that  I  am  glad 
to  learn  that  a  marine  barometer  has  at  length  been  eonstmeted  whi&  ia 
Itkely  to  fulfil  to  many  lueful  conditiona. 

^in  order  to  carry  into  immediate  execution  tbo  tnggestions  of  the  Kew 
Comniittee,  I  would  h^^g  the  favour  of  your  directing  Mr.  Adie  to  oapplj 
this  oflice}  without  delay,  with  ono  of  those  instruments. 

«*  I  have  the  honour  to  be.  Sir, 

Yonr  moit  obedient  Servant, 

(  Signed)        F.  BiAUVOKTp 
Joba  P.  GtMiot.  Esq.,  rhairtnan  of  Kew  Oomnlttest  "  Hydnfiafhar." 

Clii^haia  Common." 

(Copy.) 

«<  Office  of  Committee  of  PriTV  Council  for  Trada  c 
H  3ti4.  Marias  Dflpv«neBt»  9tli  Joaa»  18ft4. 

Sint-*I  am  difoeted  hj  the  Lords  of  the  Committee  of  Privy  ConiMil 
for  Trader  to  acknowledge  the  loeeipt  of  your  letter  of  the  2nd  instant,  and 

of  the  pattern  barometer  upon  which  thn  Kow  Obsprvatorv  Committee  of 
the  British  Ai^sociation  hnve  decided  as  moi>t  apjilicable  tor  marine  observa- 
tions ;  and  I  am  to  acquaint  you,  that  My  Lords  will  avail  tiicmsclves  of  the 
arrangements  which  the  Committee  have  been  so  good  as  to  make  with  the 
atTOfil  bM^mon^makon*  aa  aoon  -aa  tbay  are  praparad  to  gl?o  tha  ordor 
Ibr  a  anpply. 

MimmSir, 

Your  obedient  Servant, 
'<  J.  P.  Osaiiot,  Eiq."  <*  T.  H.  Vabjuou*' 


Report  op  the  Parliamentary  Committee  of  the  Britisb  Asso-* 

CIATIOV  TO  THB  MsETlMO  RBtB  AT  LIVERPOOL  IW  SbPTBMBBH  1854. 

The  Parliamentary  Committee  have  the  honour  to  report  as  follows: — 
Tba  au|]|jeots  to  wbioh  iha  attanttoQ  of  the  Committee  has  been  directed 

aince  their  last  report,  are— » 

1  st  Lieut  Maury*s  scheme  for  the  improvement  of  Navigation* 

2tid.  The  conditions  on  which  pensions  are  now  bestowed  on  men  of 

science. 

Srd.  A  correspondence  which  they  have  commenced  with  various  eminent 
cuHtN  uLurs  ul  :icieiice  on  the  questioUi^Whetlier  it  might  be  possible  .tfr 
improve  the  position  of  science  or  itscnltivaton  in  this  country  by  auy  mea* 
Bures  to  be  adopted  by  Grovemment  or  Parliament. 

4th.  The  proposed  juxtapositioa  of  the  scientific  societicf  in  some  central 
locality  of  the  metropolis. 
As  to  the  liiht, — 

The  Chairman  and  Mr.  Hey  wood  have  had  interviews  with  the  President, 
the  Vice-President  and  Officers  of  the  Board  of  Trade  on  this  subject,  and 
Mr.  Heywood  has  on  two  several  occasions  addressed  some  remarks  to  the 
House  of  Commons  thereon ;  and  the  Committee  have  great  pleasure  in 

rcportirif^,  that  Government  have  now  establislu  d  a  rlcpartment  in  the  Board 
oi  Tratlo,  with  the  view  of  carrying  out  in  every  particular  the  recommen- 
datioQ»  ol  tkQ  Moyal  Society  and  this  Committor  in  refereuoa  to  tlua 
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MiportMilMlieiiia  for  impio^diig  navtatlioii,  lud  mcqmiiltipg  metoorological 
data  to  to  extent  far  surpaiiing aaytEing  which  has  hitherto  been  attempted. 
The  Government  have  also  appointpd  Capt.  Robert  FitzRoy,  R.N.  to  be  at 
the  head  of  this  new  department,  \vljich  is  in  it^^elf  a  guarantee  that  it  will  suc- 
cessfully carry  out  all  the  important  object«i  for  which  it  has  been  ei^tablislspd. 

Scientific  officers  of  the  navy  and  mercantile  marine  will  now  feel  a^ured 
that  the  raoords  of  Ihmr  valuable  obMrvationt  and  tamyt  will  no  loogar 
dumber  neglected  amidst  the  dust  of  offioMi  but  be  redueed  and  rendered 
available  to  science  and  mankind  without  any  unnecessary  delay.  The  sum 
voted  for  the  new  department  by  the  House  of  Commons  for  the  present 
vear  is  £32t)0,  but  there  can  be  no  doubt  that  this  sum  will  be  augmented 
iii  luiure  years,  it  tiie  expectations  that  we  iiuve  been  led  to  term  as  to  the 
iacftiinablie  puldic  benefiu  likely  to  flow  from  the  leboun  of  tide  office  shaU 
beiealited. 

Captain  FitzRoy  has  since  his  appointment  been  employed  in  superin* 

tending?  the  construction  of  instruments,  printing  formfl,  and  j-electirif^  afrents 
at  the  i.ur})ort:?.  Some  ships  will  be  supplied  with  iustruiui nts  in  October, 
md  Captain  iiuRoy  expects  that  the  new  office  will  be  fully  organized  ia 
ttetocoeeding  raoDth.  *  ^ 

The  foilowiag  correspondence  relates  to  the  second  subject  above-men- 
doaedi — 

1 4th  March,  1854. 

"^Ty  Lord, —  A-^  Chairman  of  tho  Parliamentnry  Committee  of  tlie  British 
Association  a[>puiiiteci  tor  watching  over  the  interests  of  sciLiice,  1  have  been 
requested  to  address  you  on  a  subject  of  great  importauce  to  those  interests. 

**  Your  lordship  is  probably  not  aware,  that  soon  after  the  accession  of  the 
lite  Gownment  to  power»  Sir  Robert  Inglia  and  nyflelf  folieited  and  obtaiiied 
an  interview  with  Jjord  Dterby,  In  whieli  we  represented  to  him  tbat  contideib 
able  dissatisfaction  prevailed  among  the  cultivators  of  science  generally  at  the 
bad  success  which  had  attended  cr  rtniti  then  recent  applications  for  pensions 
to  some  eminent  scientific  individuaU,  which  had  been  preferred  by  the  I'rc- 
ndent  of  the  Uoyal  Society,  and  by  subsequent  investigations  it  was  aaeer* 
laiatd  (aad  I  aommniiieated  the  fiust  to  Lord  Derby  by  letter  dated  ia  April 
tbat  since  the  accession  of  Her  Migeitj  about  tiiirteen  per  oont  onlj 
ef  mt  aoaual  sum  allowed  by  Parliament  to  be  granted  for  pensions  to 
de**^rvin£r  pei^oTT'  had  fallen  to  tht^  lot  of  scienoo,  a  result  which  naturally 
cr  ntributed  to  increase  that  feeiiog  of  dissatisfaction,  to  which  1  have  already 
adverted. 

*  It  appears  that  a  reoent  applieation  bf  Lord  Rome  of  m  ainilar  ebavaeter 
baa  beeo  unaaoeeaaful,  aad  tbat  your  lordabip  in  deoliniiig  to  aeeede  to  It 

expressed  yoorwlf  as  follows : — *  In  order  to  meet  even  a  email  portion  of 

tlip  claims  preferred  to  me,  I  have  heeii  compelled  to  require  tlint  poverty 
sliould  bp  the  attend  nt  of  iiieiit;  and  tiiat  tlie  ]>enHion  should  be  much 
the  reliet  ot  pecuniary  distress  as  the  aelvnowledgment  ot  intellectual  attain* 
nenta.'  Lord  Rosse  could  not  of  course  consider  a  letter  from  your  lord- 
dup  00  a  aobjeet  of  TiUJ  importanee  to  aoienoe  io  tbe  ebaiaelar  of  a  pri« 
vate  communication;  and  aa  that  subject  had  already  been  referred  to  tbe 
consideration  of  our  Committee,  of  which  he  ia  an  influential  member,  acopj 
of  your  lordship's  letter  was  laid  before  it. 

"Now  whatever  our  individual  opinions  may  be  on  the  merits  of  the  par- 
ticular case  to  Hfhich  I  have  alluded,  I  purposely  abstain  from  stating  them, 
in  Older  that  tbe  object  of  tbe  preaent  addreaa  may  not  be  mbunderaiood,^ 
that  oUeet  being,  to  represent  to  your  lordship,  with  all  thai reapeot  which  ie 
jartlf     botb  to  yooiielf  and  tothebigb  etation  wbiebyon  oeeupj,  tbat  tbtt 
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yiews  aliove  expressed  as  to  the  dispoial  of  the  pention  fond,  mM  render 

absolutely  nugatory,  so  far  as  science  and  its  Cttltivaton  are  eoneemed,  all 

the  benevolent  intentions  which  Parliament  and  the  coantry  must  be  supposed 
to  have  fiitortained  in  their  favour  when  the  provision  in  qupfition  was  created. 

"Tli.'it  till-  crant  of  a  pension  would  bo  nn  innppropi  iute  nu  thiKi  of  recom- 
pensing scientilic  merit  when  possessed  by  those  who  luay  be  properly  termed 
Hek,  I  am  not  disposed  to  deny ;  bat  if  it  were  hereafter  to  be  ondentood 
that  the  receipt  of  a  pension  from  the  Crown  were  full  as  much  the  indica* 
tion  of  obsohiie  poverty,  as  an  acknowh  dgment  of  high  intellectual  attain- 
ment, we  apprehend  that  the  otyect  of  the  grant  would  be  hereafter  but  ill 
attained. 

"Had  such  a  view  of  the  intention  of  Parliament  been  formally 
annoonoed,  the  honoured  names  of  Airy  and  of  Owen,  of  Hamilton  and 
Adams,  would  never  have  appeared  on  the  pension  list;  and  that  small 

piicotiragement  to  abstract  science  which  has  liitli*  i  to  1  ron  dispensed  by  the 
British  (loverninent,  would  virtn nil y  have  hreti  \s  it  lidrawii ; — the  bounty  of 
Parliament  and  tlie  Crown  would  iiavc  beeu  looked  upon  in  the  light  of  alms, 
and  men  of  eminence  would  not  have  consented  to  be  paraded  before  the 
public  as  its  needy  recipients.  Considering  your  lordship's  known  appro- 
dation  of  the  claims  of  literature^  and  we  hope  we  may  also  add  of  science, 
upon  a  nation  which  depends  so  essentially  for  its  prosperity  and  even  safety 
upon  ihe  ])n)gress  of  improvement  in  every  branch  of  intellectual  exertion, 
I  cannot  but  express  on  my  own  part,  and  on  that  of  my  colleagues,  our 
earnest  hope  that  your  lordship  will  reconsider  your  viewa  of  the  object  of 
pennons,  and  refrain  from  exacting  conditions  for  their  enjoyment  which 
cannot  be  otherwise  than  painful  to  all  who  have  a  high  6eni<e  of  the  dignity 
of  their  pursuit,  and  may  possibly  be  considered  as  tending  to  degrade  it* 

1  remain,  &c   w 

«« 1^  the  Esxl  of  Absfdeen,  Ac"  WrotteslET. 

"  Downfag  Strset,  Mndi  SMi,  1854. 
My  LoRD^— The  letter  which  I  addressed  to  Lord  Rosae  in  October  bat. 
m  answer  to  an  npplication  from  several  disfinjxui*?hed  scientific  mm  fnr  a 
pension  of  two  hmitlrod  a  year  to  Professor  rhllllps,  was  intended  rather  as 
a  private  explanation  ot  the  motives  whicii  had  practically  regulated  my  dis- 
tribution of  the  Civil  Lbt  Pensions,  than  aa  laying  down  any  fixed  principle 
on  the  subject.  But,  with  the  greatest  respect  for  your  Lordship's  Committee, 
and  a{\er  fully  considering  the  matter,  I  do  not  know  that  I  can  matfrially 
qualify  the  statement  made  by  me  to  Lord  Rosse. 

"It  has  been  my  endeavour,  as  much  as  possible,  to  appropriate  these  Pen- 
sions to  persons  more  or  1^  connected  with  science  or  literature,  or  to  their 
Auniltes ;  but  the  TOte  of  the  House  of  Commons  would  indude  a  much  wider 
range.  The  general  belief  that  these  Civil  List  Pensions  were  intended  by 
Parliament  exclusively  for  <;cience  and  literature  is  altogether  ineoirect ;  aad 
it  is  riglit  that  this  should  be  clearly  understood. 

"  The  following  are  the  terms  of  the  Act,  by  which  the  Queen  was  enabled 
'  to  grant  pensions  not  exceedhig  £1200  in  any  one  year,  to  such  peraous 
only  who  have  just  claims  on  the  Royal  beneficence,  or  who  by  their  per* 
sonal  services  to  the  Crown,  by  the  performance  of  duties  to  the  public,  or 
by  their  useful  discoveries  in  science  and  attainments  in  literature  and  the 
arts,  iiavc  merited  the  gracious  consideration  of  their  sovereign,  and  the 
gratitude  of  their  country.' 

«]t  is  obvious  that  the  whole  sum  of  £1900  might  very  easily  be  ex. 
pended  according  to  the  terms  of  the  Act,  without  any  portion  of  it  Mmt 
appropriated  to  seieooe  and  literatuie.  Indeed,  this  great  latitude  haa  ocoi^ 
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muuXlf  led  to  Uie  imertioD  of  names  in  the  tbt  whkh  we  Bcarcely  might 
hM  expected  to  find  there* 

Nothing  would  afford  me  more  pleasure  than  to  have  the  power  of  dk* 
tributiDg  a  sum  equal  to  the  amount  of  all  the  Civil  List  Pension?,  as  an 
acknowle<l£rment  of  scientific  merit.  I'hcre  arc  three  or  four  persons  whose 
Domes  X  should  be  most  anxious  to  include  in  such  a  dif^tribution  ;  but  under 
preeent  circumstances,  I  am  prevented  from  doing  so  by  want  of  means. 

»On  the  whole  tben>  and  without  making  any  resolntion  which  should 
pKClode  me  from  exereuung  a  discretion  on  the'  subject  according  to  the 
nrcumstances  of  the  case,  I  am  still  disposed  to  think  that,  as  a  general  rule, 
the  practice  I  have  followed  must  be  consideret]     wn^t  <  vtensively  beneficial* 

"  I  have  the  honour  to  be,  &c., 

•*  The  Lord  \Vrotte*lcy."  **  Aberdeen." 

As  to  the  third  subject  above  adverted  to,  the  Chairman,  with  the  sanction 
of  the  Committre,  has  addressed  the  follo\viii£»  question  to  several  distin- 
guished men  of  science — Whether  any  and  vvhat  njcasures  could  be  adopted 
by  the  Government  or  the  Legislature  to  im])rovc  the  position  of  science  and 
of  its  cultivators  in  this  country  ?  Several  answers  containing  suggestions 
of  great  ndue'and  interest  Iwve  been  already  receired,  and  when  the  resulta 
of  the  inquiry  have  been  embodied  in  a  report,  it  will  be  eommunicated  to 
the  General  Committee. 

4th.  The  Royal  Society  Council  having  referred  the  question  of  the  pro- 
posed juxtaposition  ot  j^ci.mtific  societies  to  your  Committee,  th»^  Chairman, 
together  with  several  members  of  the  Committee,  accompanied  a  deputation 
to  Sir  Wiliinm  Moleaworth,  the  Chief  Commlwtoner  of  Worka  (to  whom  they 
had  previously  sent  partieulars  of  the  amount  of  accommodation  the  pnncipal 
scientific  societies  would  require),  on  the  8th  of  July  last ;  Sir  William  Moles- 
^orth  however  ^t^xterl,  that  he  had  no  actual  authority  to  make  any  olTer  to 
the  deputatii  iii  of  aiiv  pat  i  of  fhe  site  of  Burlington  House.  Some  discussion 
took  place  on  tiie  various  questions  involved  in  this  arrangement,  and  Sir 
William  intimated  his  opinion,  that  the  societies  already  occupying  apart* 
meata  in  Somerset  House  bad  peculiar  daims  on  the  Government,  and  would 
have  a  preference  In  the  allocation  of  the  site. 

The  Chairman  availed  himself  of  the  opportunity  afforded  by  the  discus- 
sion of  tlir*  Oxford  University  Rill  in  the  House  of  Lords,  to  make  some 
observati*  in>  on  tlie  neglect  of  the  study  of  Physical  Science  at  that  Univer-^ 
sity,  and  it  is  indeed  much  to  be  regretted  that  the  rewards  held  out  as  au 
todueement  to  the  study  of  science  in  that  University  should  be  so  insignifi- 
cant in  amount)  and»  secondly*  that  tome  knowledge  at  least  of  the  laws  and 
phienomena  of  nature  is  not  required  as  a  necessary  preliminary  to  a  degree  : 
the*e  studies  are  in  themselves  so  attractive  to  the  generality  of  mind-  that 
thi  iiHTi  admission  within  the  vestibule  of  science  often  leads  to  a  successtul 
exploration  of  its  irnnojit  recesses: — and  could  the  Universities  be  induced 
to  adopt  this  suggestion,  our  public  schools  would  be  compelled  to  teach  it* 
itamnka  would  &  immediately  reinforced  by  a  corps  of  zealous  worshipen; 
and  an  .increased  demand  would  arbe  for  professors,  whose  emoluments 
would  furnish  an  additiooal  atimolus  to  the  prosecution  of  these  delightful 
and  soul-exalting  pursuits. 

TJic  (  n  noral  Coniinittee  will  hear  with  regret  that  Sir  Robert  H.  Ingli*, 
haviQi^  retired  from  Parliament,  has  ceased  to  be  a  Member  of  this  Com- 
iDittee.  Yomr  Committee  recommend  that  Mr.  John  Ball,  M.P*  for  the 
county  of  Cariow,  who  la  both  an  M  Member  of  the  British  Aasooiatloa  and 
well  known    a  coltifator  <^  natural  science,  be  appointed  to  succeed  hinu . 
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Tour  Committee  cannot  take  thrlr  leave  of  thatr  late  colleague  witlMfr 

an  expression  of  their  grateful  thanks  for  thn  zealous  and  valimhlr  a^^i^tance 
vhirh  he  afforded  to  thorn  when  his  cooperation  was  invitpfi  ;  und  whvi\  the 
Committee  call  to  mind  the  various  occasions  on  >^hich  he  has  supporutl 
the  interests  of  science  in  the  legislature,  they  cannot  but  ooiiiid«r  tilat  hj 
the  felirement  of  Sir  R*  H.  loglia  from  PirliaincDt»  ■Gience  htt  lost  themin  a 
lealout  advocata  and  a  iiDoare  frleod. 
IMi  SditMabtr.  IMM.  WaoTTaiLnr. 


RlOOMWBIfDATIOliS  ADOPTBD  BY  THS  ObMBRAL  GOMMITTBB  AT  TBB 

LtVBBPooti  Mbbtika  in  Sbptbmbbb  1854. 

tWbtt  CooUBlltMs  an  appoiBted,  the  Member  lint  named  is  regarded  u  the  fleovllly  ef 
the  Committee»  eicept  theie  be  a  spedie  nominatioB.] 

Imohnug  Qramit  if  ifomy. 

The  Commltiae  having  bad  under  consideration  the  Report  of  the  Cottttoil 

accompanied  by  the  Report  of  the  Kew  Committee,  which  deaeribes  their  Pro- 
ceedings during  the  past  year,  have  the  satisfaction  of  expressing  their  foil 
concurrence  in  tho  views  and  proceedings  recorded  in  those  Hejjort* ;  and 
having  learned  tiiat  to  meet  8pecial  charges  in  the  current  year,  a  large 
grant  will  be  required  ;  resolved^ 

That  the  ium  of  £600  be  plaeed  at  the  dttpoeal  of  the  CounoHi  for  the 
BDiaintenance  of  the  Batablishment  at  Kew. 

That  the  roniniittee  appointed  in  1852  for  the  investigation  of  the  Physical 
Aspect  ot  the  Moon,  be  re-appointed,  and  requested  to  continue  their  labouis; 
WiUi  £25  at  their  disposal  for  the  purpose. 

That  Mr.  Mallet  be  requested  to  continue  his  researches  as  to  the  beat 
method  of  determiDing  inttrttmentallv  the  direetion,  intensity,  and  timo  of 
Earthquakes;  with  £50  at  bis  disposal  for  the  pnrpoae. 

That  Prnrp<;«5nr  Pliillips  htk!  ProtVsfifir  A,  !^am«;nv  hr  requested  to  ron5Lrnrt 
a  tr\))uLit<-(l  drawing  ot  tlie  various  grological  strata,  for  USC  in  the  Geological 
Section  ;  with  £\b  at  tlieir  disposal  tor  the  purpose. 

That  £100  be  contributed  in  aid  of  the  imbUcatioB  of  the  late  Mr.  Hugh 
E.  Strickland's  Manuscript  Work  on  Ornithological  Synonyms, 

That  Dr.  Lankester,  Professor  Owen,  Dr.  Dickie,  and  Dr.  Layoock  Iw  a 
Committee  for  drawing  up  Tables  for  the  registiatioo  of  periodie  phMomeiiai 
with  £10  at  their  disposal  for  the  purpose. 

That  Dr.  Daubeny,  Dr.  Lindley,  and  iVofessor  Henslow  be  requested  to 
oontinne  their  escperiineiits  on  the  Vitality  of  Seeds;  with  £11  at  their  die- 
posid  for  the  purpose* 

That  Professor  Henilow,  Professor  Phillips,  Sir  Wm.  Jardine,  Mr.  C.  C.  Ba> 
bington,  Prof.  E.  Forbe«»  ( ^inre  deceased),  Professor  Ralfour,  Professor  Owen, 
Dr.  Hooker,  Mr.  J.  Sroti  Uowerbank,  Rev.  M.J.  Berkcii  v.  Dr.  (t.  Johnston, 
Mr.  Huxley,  and  Dr.  Laukest^r,  be  requested  to  draw  up  a  Uepori  ua  the 
best  manner  of  selecting  and  arranging  a  series  of  Typical  Objects  Uloatrativtt 
of  the  three  kingdoms  of  Nature,  lor  provioolal  Museums ;  with  £10  at  thdr 
disposal  for  the  purpose. 

That  Mr.  Patterson  be  n  quested  to  continue  the  dredgini::  oper:\tions  In 
the  neighbourhood  of  Belfast;  with  £10  at  his  disposal  for  tlie  purpose. 

That  the  grant  of  £15,  to  provide  a  large  Outline  Map  of  the  World,  for 
tka  use  of  Scetlon  be  renewed,  and  that  the  Pretident  of  Section  £., 
Sir  Roderiok  Marohison»  be  tequsiled  to  obtain  snob  a  Map  as  the  SeotUm 
si(|iilni» 
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That  the  sum  of  £5  be  granted  for  the  purpose  of  sending  out  the  Fth- 
Dological  qti rations,  aod  that  Dr.  Conolly  and  Mr.  CuU  be  the  Comouttee 
for  that  purpose. 

Applieaiums  to  CfoMnmuni  or  PMie  /fUfjSTMfion*. 

That  application  be  made  by  the  President  and  Officers  to  Her  Meyesty  s 
Ckwremment  for  (he  use,  reotpflree»  of  IVo  Acfes  of  Gioaod,  adjacent  to  toe 
Kew  Observatory,  when  the  present  lease  expirei»  and  for  the  laying  on  of 

Gas  for  the  use  of  the  Establishment. 

That  application  bo  made  to  the  Master-General  of  the  Ordnance  for  the 
early  luihlication  of  a  Table  of  the  Heights!  dctcTinincMi  by  the  Trigonometrical 
Surveys  oi  Uie  United  Kingdom;  and  that  the  said  Table  be  accompanied  by 
ft  Matenient  of  the  levels  of  the  see  taken  as  the  base  of  the  obsenratlons  noir 
in  progress  in  England,  in  Scotland,  and  in  Ireland;  of  the  places  where  taken  | 
aod  of  the  reasons  for  the  8t»lection  of  the  same  respectively. 

That  the  Dean  of  Ely,  the  Astronomer  Royal,  Sir  J.  F.  W.  Herschrl,  Col. 
Sabine,  Col.  Sykes,  ISIr.  Gassiot,  Pi  f  trjssor  Miller,  and  Mr.  Hopkins,  be 
appointed  a  Committee  for  considenni^  the  propriety  of  repeating  the  Balloon 
Eaperiments  of  1852,  and  of  apj  l)  ing  to  the  Royal  Sociefy  for  the  grant  of 
the  necessary  funds. 

Thnt  in  reference  to  the  Expedition  to  North  Australia,  which  has  been 
fo  long  contemplated,  aod  for  v  hirh  a  Parliamentary  grant  was  voted  last 
Session,  an  application  be  made  to  Her  Majesty's  Government,  that  the 
aitaneementa  for  its  prosecution  be  completed  with  all  convenient  despatch ; 
and  &at  a  dqpntatlon,  consisting  of  Sir  R,  Mnrchiaoat  Dr.  Conolty,  Dr. 
Latham,  and  ur,  Shaw,  be  appointed  to  wait  on  Hto  Grace  the  Duke  of 
Newofl«tle,  to  represent  the  ^vi«^hp5  of  the  Association. 

That  it  is  expedient,  for  the  advancement  of  our  knowledge  of  Naval 
Architecture,  that  a  portion  of  the  intended  Museum  at  Liverpool  should  be 
appropriated  to  this  subject. 

That  Mr.  W.  Fairbaim,  Mr.  J.  Nasmyth,  and  Mr.  J.  Whitworth,  be  a  Com* 
ndttee  for  taking  the  necestary  steps  for  instituting  an  inquiry  into  thecaosev 
of  Boiler  Explosions. 

That  thf  Efirl  of  Harrowby,  the  Dean  of  Ely,  Col.  Sabine,  Prof.  Graham, 
Mr.  \V.  irairijairn,  and  Mr.  T.  Webster,  be  a  (jomniittee  for  the  purpose  of 
tUtng  snob  steps  as  may  be  necessary  to  render  the  Patent  system  of  this  ooun- 
tiy,  and  the  funds  derived  from  inventonn  mofe  cflieient  and  available  for  the 
reward  of  meritorious  inventors  and  the  advancement  of  practical  science. 

The  General  Committee  having  learnt,  in  the  progrc^ss  of  this  Meetinpf,  that 
great  dirft  rcnces  of  opinion  prevail  in  the  port  of  Liverpool  rrgni cling  tiie 
navigatiuu  uf  iron  ships,  and  that  great  inconvenience  and  loss  have  been 
operieoced  in  oonsequeooe  of  the  errors  occasioned  in  the  compass  by  the 
iron  of  the  ship,  recommend  to  the  shipowners  and  other  gentlemen  inters 
ested  in  navigation  at  Liverpool,  to  form  a  eommittee  for  the  purpose  of 
considering:  the  question,  and  making  such  representations  to  Her  Majesty's 
Guvt nniu  iit  as  may  appear  neccssaryy  and  of  offering  any  suggestions  which 
they  may  think  desirable. 

That  Mr.  Henderson  and  CoL  Chesney  be  a  Committee  for  the  purpose 
of  collecting  the  statistics  of  the  dcsigiii  arrangement,  and  dimemiona  of 
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Not  Involving  Chranh  of  Money  or  AppikaHom  to  Qmnrnmaii, 

Parliamentary  Committee. 

The  General  Coinmittf^o  are  desirous  of  expressing  their  thank?  to  the 
Members  of  tho  Parliamentary  Coinmittee  for  the  valuable  sfrviccs  which 
they  have  ren(iered  to  science  since  the  last  meeting  ui  the  As^aciaiiun  :  the 
establishment  of  a  department  of  the  Board  of  Irad^  undor  the  superia* 
tendenoe  of  Captaio  Rohert  FitzRoT»  ao  well  known  at  aseientifle  navigator, 
for  pollectiog  meteorological  and  other  observations  at  sea,  and  for  promptly 
discussing  and  disseminating  the  informafion  wfiioh  they  afford,  in  conjunction 
with  the  corresponding  system  of  Lieut.  Maury,  whicli  lias  been  in  operation 
for  several  year?*  in  the  United  States,  is  likely  to  prove  of  the  most  importaut 
beiietit  to  the  interests  of  navigation  and  commerce:  and  the  Committee 
gladly  avaU  themaetvet  of  this  opportuni^  of  acknowledging  the  rapport 
which  thin  great  and  wise  meature  has  reedved  from  the  able  and  pene> 
vering  advocacy  of  Lord  Wrottc.*5ley  and  Mr.  James  Heywood ;  and  they  beg 
a!  ^o  to  notice  with  particular  ."ntisfaction  the  important  aid  which  is  likely  to  b« 
atibrded  to  the  successful  operation  of  this  system  of  ob<?ervation9  by  the 
Observatory  at  Kew,  and  its  indefatigable  buperintendeut  Mr.  \\  clsii. 

The  Committee  slocerely  Join  in  the  general  feeling  of  regret  which  hat  been 
expicMed  at  the  retirement  from  Ftoliament  of  Sir  Robert  Harry  Inglit,  who 
was  on  every  occasion  ready  to  throw  the  influence  of  his  high  public  and 
private  character  in  favour  of  every  prqject  which  was  calculated.to  advance 
the  cause  of  science  and  humanity. 

The  following  Resolutions  were  adopted  in  reference  to  the  Parlia- 
inentary  Committee:— 

That  any  Member  of  the  Parliamentary  Committee  who  shall  not  have 
attended  any  one  Meeting  of  that  Committee  for  the  space  of  two  yean* 
shall  be  considered  as  having  resigned,  but  shall  be  eligible  for  re-election, 
and  the  vacancy  so  caused  shall  he  supplied  ia  the  same  manner  as  vacanciet 
pow  oecarrini^  arc  directed  to  be  hupplied. 

That  Juhu  Ball,  Esq.,  M.P.  for  Curlo\v ,  be  elected  a  Member  of  the  Par* 
liamentary  Committee  viee  Sir  R.  H.  Inglis,  Bart.,  who  hai  retired  froai 
Plsrliament. 

A^^Ucatiom  Jvr  JReports,  £fC, 

That  Mr.  Robert  Hunt  be  requested  to  continne  hb  researches  on  the 

Chemirnl  Acllon  of  the  Solar  Rays. 

That  l)i  .  Hodges  of  Belfast,  and  Dr.  Gladstone,  F.R.S.,  be  requested  to 
continue  tiieir  respective  researches  on  Flax  Fibre  and  on  Solar  Hadiationi 
and  report  thereon. 

That  Dr.  T.  Anderson,  F.R.S.E.,  be  requested  to  furnish  a  report  to  the 
next  Meeting  on  the  Pr\>gress  of  Chemical  Manofac^res  in  Glasgow. 

That  Prof.  \Villiamson,  PhJD.,  be  rvquested  to  report  on  Recent  Rcsearebcs 

on  Chemical  Affinity. 

That  i'rof.  Miller,  M,D.,  be  requested  to  report  on  the  recent  progress  of 
£lectro*Chemistry. 

That  Mr.  P.  P.  Carpenter  be  requested  to  draw  up  a  report  on  the  present 
state  of  our  knowledge  with  regard  to  the  MoUosca  of  Califomia. 

That  Mr.Fairbaim  be  requested  to  contione  his  Experimenta  on  the 
atrenr^tli  of  ^^'^ought-i^on  plates  nt  flifferent  temperatures. 

That  tiii  Committee,  consisting  of  Mr.  James  Thomson,  A.M.,  C."R., 
Belfast,  and  Mr.  William  Fairbairn,  C.E.,  F.K.S.,  be  requested  to  continue 
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their  Experiments  on  the  Friction  of  Discs  in  Water,  and  on  Ccutrifugal 
Pmnpiu 

Tiiat  a  Committee,  consisting  of  the  Earl  of  Harrowby,  Admiral  Beech<^, 
Mr.  Joseph  Brooka  Yates,  Mr.  Joseph  Boult,  Sir  R.  I.  Mnrchison,  and  Mt» 

George  Rennie,  be  appointed  to  investi«T?ite  and  report  upon  tlie  effects  pro- 
duced u|um  the  channel  ot  the  Mersey  by  the  alteratloas  which  within  the 
last  hlty  years  have  been  made  in  its  baniis ; — Mr.  Boult  to  be  Secretary  of 
the  Committee. 

Thai  Mr*  John  Scott  Rvmeli  be  requested  to  prepare  a  report  on  tlie  pre- 
foit  state  of  our  knowledge  of  Naval  Arehiteeture. 

I^rhUuig  of  Commmmeaihiu, 

That  tbe  Paper  by  Mr.  W.  6.  Armitroug,  F.R.&,  on  Variona  AppUoatioBa 

of  Water-pressure  Machinery,  be  published  in  extenso  in  the  Report. 

That  a  Communication  by  Follett  Osler»  entitled  "  Description  of  the 
Anemoraeter  erected  at  the  Observatory,"  with  report  on  the  Observatiooa 
oiade  therewith*  be  printed  entire  in  the  volume  for  this  year. 


Synofms  of  Grants  of  Money  ajijyrojyriated  to  Scientific  Objects  by  the 
Gtrfif  ral  Com/futtee  at  the  J^ii  ti pool  Meeting  in  Sept.  1854,  with  the 
name  of  the  Member^  who  alone,  or  as  the  Finft  of  a  Committee^  is 
entitled  to  draw  for  the  Money, 


Kmo  OhsavatOfy.  £  s»  d* 

At  the  dispoeal  of  the  Council  for  deriaying  Expenses   500  0  0 

Rosti^  Eabjl  or^Pbysical  Aapect  of  the  Moon   S5  0  0 

Oeoloyy, 

Mallet,  Mr.  R. — Earthquake  Movements   50  0  0 

PttiLLirs,  Prof.  Jobo.~Xal)uhr  Views  of  Strato   15  0  0 

Zoology  and  UoUiu}/, 

At  the  disposal  of  the  Council — For  Oniiilmlugical  Synonyms  100  0  0 

Lavkkster,  Dr. — Periodical  Phaenomena   10  0  0 

Daobbiit,  Dr^Vitality  of  Seed*    II  0  0 

HnsLow,  Prof.— Typical  Objeota  for  Museums   10  0  0 

PATTBBaoH,  Mr.  R.*-Dredging  near  Belfast   10  0  0 

Geography  and  Elknologif* 

MrncnisoK,  Sir  R.— Map  of  the  World   15  0  0 

CoKOLLY,  Dr^Ethnologieal  Queries  •  *  •  •  5  0  0 

Grants....  £7.51  o  o 

1854.  d 
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QmmnA  SkOmaU  tf  Sum  •nfttcA  have  Uen  paid  am  Aoeomm  of  GrwUtjor 

SeknHfic  PwrpoKs, 


£ 

9, 

1834. 

SO 

0 

0 

1835. 

63 

0 

0 

British  Fossil  Icbtbyolc^... 

105 

0 

0 

0 

0 

1836. 

163 

0 

u 

British  Fossil  Ichthyology... 

105 

0 

0 

Tbermonetrie  Observations, 

SO 

0 

0 

£Kperinieoto  on  iong*conti- 

17 

1 

0 

9 

13 

0 

15 

0 

0 

CO 

0 

0 

15 

6 

0 

4.^434 

Id 

A 

yj 

1837, 

284 

1 

0 

94 

13 

6 

70 

0 

0 

100 

12 

0 

150 

0 

0 

Meteorology  and  Sobterra- 

89 

5 

3 

Vitrification  Experiments  ... 

150 

0 

0 

8 

4 

6 

Bafometnc  Obscrvatioiis  ... 

30 

0 

0 

11 

18 

6 

£')  1  s 

1838. 

29 

0 

0 

100 

0 

0 

Meteorological  Obserrations 

and   Aneinometer  (con- 

100 

0 

0 

60 

0 

0 

Animal  and  Vegetable  8ob« 

stances  (preservation  of) 

19 

1 

10 

41 

12 

10 

50 

A 

V 

u 

75 

0 

0 

3 

6 

6 

50 

0 

0 

5 

3 

0 

267 

8 

7 

Subterranean  Temperature 

8 

6 

0 

100 

0 

0 

Meteorological  Committee... 

31 

9 

5 

16 

4 

0 

.£'956 

12 

2 

t 


I8d§. 

Fossil  Ichthyology   110  0  0 

Meteorological  Obserrations 

at  Plymouth    63  10  0 

Mechanism  of  Warn.., 144  %  0 

Bristol  Tidse    35  18  6 

Meteorology  and  ^^ubtSfia* 

neao  Temperature   21  U  0 

Vittification  Eiperiments ...     9  4  7 

CoBt  Iron  Experiments          100  0  0 

Ilailway  Constants   29    7  2 

Land  and  Sea  Level    274    1  4 

Steam-vessels'  Engines         100  0  0 

Stars  in  Hi^totre  Create  ...  331  18  6 


n 

0 

0 

Stars  in  K.A.S.  Catalogue... 

6 

16 

6 

10 

10 

0 

Steam*engine8  in  CSomwaU.. 

50 

0 

0 

16 

1 

0 

Cast  and  Wrought  Iron  

40 

0 

0 

Heat  on  Organic  Bodies  ... 

3 

0 

0 

Gases  on  Solar  Spectrum  ... 

St 

0 

0 

Hourly  >Tct<  nrolocical  Ob- 

servations,  Inverness  and 

49 

7 

8 

Fossil  Reptiles   .....•••« 

118 

8 

9 

50 

0 

0 

■ '  J  ■ 

1 1 

n 

1840. 

100 

0 

0 

Subterranean  Temperature... 

13 

13 

6 

18 

19 

0 

8 

13 

0 

60 

0 

0 

6 

11 

1 

242 

10 

0 

4 

15 

0 

i64 

0 

0 

15 

IS 

0 

10 

0 

0 

Heat  on  Organic  Bodies  .. 

m 

/ 

0 

0 

Meteorological  Observations 

52 

17 

6 

Foreign  Scientific  Memoin.. 

lis 

1 

6 

100 

0 

0 

50 

0 

0 

164 

7 

0 

Chemical  and  Electrical  Plus* 

40 

0 

0 

Mcteorolcr^ira!  Observations 

80 

0 

0 

Magnetical  ObacmtiOM 

185 

13 

9 

4^1546  16 

4 
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£  t.  <f. 

1841. 

Observations  on  Waves   30  0  0 

Met«>rology  and  Subterra- 

ocwi  Tenaperatiir*   8  8  0 

Actioometers   .,.*  10  0  0 

Earthquake  Shocka   ••••  J  7  7  0 

Acrid  Poisons   6  0  0 

Veiiis  mod  Abaof  bents    3  O  0 

ud  in  Riveiift«>a»«.»»*««***«»«*  5  0  0 

Marine  Zoology   15  12  6 

Skeleton  Maps   90  0  0 

Mountaio  RarcHneton  6  18  6 

Scan  (Uistoire  Celeste)   185  0  0 

Stars  (Lacaillc)    79  5  0 

Stars  (Nomenclature  of)  ...  17  19  6 

Starb  (Catalogue  of)   40  0  0 

Water  on  Iron    SO  0  0 

>^r%  orological  Obeerfalioiis 

at  Inverness   20  0  0 

Meteorulogical  Observations 

(redaction  oO   25  0  0 

Fossil  Reptiles    50  0  0 

Ff  rcicn  Memoirs   62  0  0 

Kaiiway  ::;ccttona    38  1  6 

Fonnsof  Veaa«U    193  IS  0 

Meteorological  Obsenratioos 

at  Plymouth   55  0  0 

Magnetical  Observations  ...  61  18  8 
ndM  oT  the  Old  Red  Sand* 

stone    100  0  0 

Tides  at  Leith   50  0  0 

Anemometer  at  Edinburgh  ..  69  1  10 

TabQiatmg  Observations  ...  9  6  3 

Races  of  Men   5  0  0 

Bidiate  Aniinala..   a  Q  0 

£\2ZS  10  II 


8  0 

14  7 

17  6 

5  0 

0  0 

0  0 


1842. 

DTnamometric  iDstnaments  113  11  2 

Anoplura  Britaanis  «.   52  12  0 

Titles  at  Bristol    59 

Gases  uu  Light    30 

Chronometers  •  S6 

>'!arr!c  Zoology    1 

bnti-jh  Fossil  Mammalia  ...  100 

Suiiiiticii  ot*  Education    20 

Biarine  Steani'VetaelB'  En- 
gines  '.   23    0  0 

Stars  (Histoire  Celeste)   50    0  0 

Stars  iBrit.  Assoc.  Cat.  oQ  1 10   0  0 

RaUway  Sections    161  10  0 

British  Bdemnites   SO  0  0 

Fossil  Reptiles  (publication 

of  Report)    210    0  0 

FoiBs  of  Vessels    180  0  O 

CSslvanic  Eiperiments  on 

Rocks   ;   S    8  6 

Meteorological  Experiments 

alFlymmfh   68  0  0 


£  9.  d. 

Constant  Indicator  and  Dy- 

namometric  Instruments..  90  0  0 

Force  of  Wind    10  0  0 

Light  on  Growth  of  Seeds...  BOO 

Vital  Statistics    50  O  0 

Vegetative  I'ower  of  Seeds  ..  8  1  11 

Questions  on  iiumau  Race..  7  9  U 


^1449  17  8 


1843. 

Revii»ion  of  the  Nomenda- 

ture  of  Stars    3   0  0 

Reduction  of  Stars,  Brhiflh 
Association  Catalogue  ...  25  O  0 

Anomalous  Udes,  Frith  of 

Forth    120   0  0 

Hourly  Meteorological  Ob- 
servations at  Kingussie  and 
Inverness   77  13  8 

Meteorological  Observations 
at  Fly  mouth    55   0  0 

Whewelrs  Meteorological 

Anemometer  at  Plymouth    10   0  0 

Meteorological  Observations, 
Osier's  Anemometer  at 
Plymoath    20  O  0 

Reduction  of  Meteorological 

Obscrvritions    30   O  0 

Meteorological  Instruments 
and  Gratuities  39   6  0 

Constmction  of  Anemometer 

at  Inverness   56  13  3 

Magnetic  Co-operation   10   8  10 

Meteorological  Recorder  for 
Kew  Observatory    80  O  0 

Arrit  n  of  Gases  on  Light  ...    18  l6  1 

Ebtablishrocnt  at  Kew  Ob- 
servatory, Wages,  Repairs, 
Furniture  and  Sundries  ...  133   4  7 

Experiments  by  Captive  Bal- 
loons   81    8  0 

Oxidation  ul  ihe  Rails  of 
Railways   20  0  0 

Publication  of  Report  on 

Fossil  Reptiles    40    0  0 

Coloured  Drawings  of  Rail- 
way Sections   147  18  3 

Registration  of  Earthquake 

Shocks   30    0  0 

Report  on  Zoological  No- 
monclature   10  0  0 

Uncovering  Lower  Red  Sand- 
stone near  Manclicstcr  ...     4    4  6 

Vegetative  Power  of  Seeds...     5    3  8 

Marine  Testacea  (Habits  of )   10  0  0 

Marine  Zoology   10    0  0 

Marine  Zoology   2  14  II 

Preparation  of  Report  on 
British  Foasil  Mammalia..  100  0  0 

d2 
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£  :  d, 

Fhy Biological  opcr&tioiit  of 

Medicinal  Agents    20    0  0 

ViUl  Statistics    30    5  8 

Additional  Eiperiments  on 

the  Forms  of  Vessels   70  0  0 

Additional  Experiments  on 
the  Forms  of  Vessels         100   0  o 

Ecdoction  of  Obaenratioiis 

on  the  Forms  of  Vessels ..  100  0  0 

Mori n's Instrument  and  Con- 
stant Indicator    69  14  10 

Experimeim  on  the  Strengith 

ofMaltriila   gO  0  0 

,n-f;:>  in  2 


1,844. 

Meteorological  Oliservntbns 

at  Kingussie  and  Inverness 
Completing  Obaervatioos  at 

Plymouth  

Magnetic  and  Meteorological 
Co-«^Mration   

Publication  of  the  British 
Association  Catalogue  of 
Stars   

Observaitions  on  Tides  on  the 
East  coast  of  Scotland  .... 

Revision  of  the  Nomencla- 
ture of  Stars  1842 

Maintaining  the  Establiili- 
mpfit  in  Kew  Observatory 

Instruments  for  Kew  Obser- 

I  vatory  

Inflaenee  of  Light  on  Plants 

Subterraneous  Temperature 

in  Ireland  

Coloured  Drawings  of  llail- 

wny  Sections  

Investigation  of  Fossil  Fishes 

of    the    Lower  Tertiary 

Strata  

Regiatering  the  Shocks  of 

Earthquakes   1842 

Structtire  of  Fossil  Shells  ... 
Kadiata  and  MoUusca  of  the 

iEgean  and  Red  Seas,  184S 
Geographical  distributions  of 

Marine  Zoology  1842 

Marine  Zoolcwy  of  Devon 

and  Cornwall  

Marine  Zoology  of  Corfu  .. 
Experiments  on  the  Vitality 

of  Seeds  

Experiments  on  the  Vitality 

of  Seeds   1842 

Exotic  Anoplura  

Strength  of  Materials   

Completing  Experiments  on 

1^  Foms  of  Sbipe  


IS  0 

0 

35  0 

0 

95  8 

4 

36  0 

0 

100  0 

0 

2  9 

6 

117  17 

3 

66  7 

3 

10  0 

0 

5  0 

0 

U  17 

0 

100  0 

0 

23  11 

10 

20  0 

0 

100  0 

0 

0  10 

0 

10  0 

0 

10  0 

0 

9  0 

3 

8  7 

3 

15  0 

0 

100  0 

0 

100  0 

0 

Inquiries  into  A ^phvx in   10 

Investigations  ou  the  inter- 
nal Constitutkua  of  Mctsls  60 
Constant  Indicator  and  Mo- 
rin's  Instninent»  1M9  10 


0  0 
0  • 

3  6 


£m  It  • 


1846. 

Publication  of  the  British 
Association  Catalogae  of 
Stars  «   351 

Meteorological  Obeertntioos 

at  Inverness   SO 

Magnetic  and  Meteorological 

Co-operation    16 

Meteorological  lostminents 
at  Edinburgh   18 

Reductinn  of  AnemometrirnI 
Observations  at  Plymouth 

Electrical  Experiments  at 
Kew  Obser\'ator\-  

Mnintaininrr  the  festablish- 
ineut  in  Kew  Observatory 

For  Kreil's  Barometrograph 

Ossee  ftom  Iron  Fnmaees... 

Tlie  Actinotrraph   

Microscopic  Structure  of 
Shells   20 


25 

48 

149 
25 
60 
16 


Exotic  Anoplnra  1843  10 

Vitality  of  Seeds  1843  2 

Vitality  of  Seeds   1B44  7 

Marine  Zoology  of  Cornwall  10 
Physiological  Action  of  Me. 

dicines  

Statistics  of  Sickness  and 

Mortality  in  York    20 

Earthquake  Shodcs  ...1843  16 


14  6 
18  11 

16  8 

11  9 
0  0 

17  8 

15  0 
0  0 
0  0 
0  0 

0  0 

0  0 

0  7 

0  0 

0  0 


iO  0  0 


0  0 
14  8 


jfsao  8  9 


1846. 

British  Association  Catalogue 

of  Stars  1844 

Fossil  Fishes  of  the  London 

Clay   

Computation  of  the  Gaussian 

Constants  for  1830  

Maintaining  the  Establish- 
ment at  Kew  Observatory 

Strength  of  Materials  

ResMtfches  m  Asphyxia  

Examination  of  Fossil  Shells 

Vitality  of  Seeds  1844 

Vitality  of  Seeds  1845 

Marine  Zoology  of  Comwall 
Marine  Zoology  of  Britain... 

Exotic  Anoplura  1844 

Expenses  attending  iVnemo- 
meters  ••••••••• 


811  16  0 

100  0  0 

60  0  0 

146  16  7 

60  0  0 

6  16  t 

10  00 

2  15  10 

7  12  3 
10   0  0 

10  0  0 
26  0  0 

11  7  « 

8  I  6 
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Atmospheric  Wnvo?   3    3  3 

Captive  BallooDft  1844  8  19  8 

Vtfwtiw  of  the  HomaQ 

Race   1844  7   «  3 

st]c9  of  Sickness  lod 

Moruaity  at  York   12   0  0 

£6ii5  16  0 


1847. 

CtenpatatioD  of  the  Gaus- 

eiaa  Constants  for  1839...  50  0  0 
Habits  of  Marine  AiuiimIb*..  10  0  0 
Physiologictl  Actkm  of  Me» 

dicines   20   0  0 

Marine  Zool<^'  of  Cornwall  10  0  0 
Atmospheric  W( 


  6   9  3 

Mtality  f  f  Seeds   4    ST  7 

MsintainiDg  the  E.-^tablish- 

ment  at  Kcw  Qb&crvatory  107    8  6 

jg208    5  4 

1848. 

Mamtainiog  tiic  Establish- 

Bcnt  at  Kew  Observatory  l7l  15  11 

Atmospheric  Waves    3  10  9 

Vitality  of  Seeds   9  15  0 

Completion  of  Catalogues  of 

Stars    70  0  0 

On  Colouring  Matters    5    0  0 

On  Growth  of  Plants   15   0  0 


I  8 


1849. 

Electrical   Ub^enations  at 


_  Establishment 

at  ditto  

Vitality  of  Seed?  


^gistratioB  of  Pkriodini 
PhieaoiBctia  

Biii  on  account  of  AnenHM 


50 

0 

0 

76 

2 

5 

5 

8 

1 

5 

0 

0 

10 

0 

0 

13 

9 

0 

^159  19  6 


1850. 

Msiotaimng  the  Establish- 

iSttit  at  Kew  Observatory  255  18  0 
Transit  of  Earthqnalw  Waves   60   0  0 

ijnodical  Phanomena   16   0  0 

Meteorological  Instrument, 

AWfes   25    0  0 

j£^345  18  0 


1861. 

Maintaining  the  Establish- 
ment at  Kew  Observatory 
(includes  part  of  grant  in 
1849)  

Theory  of  Heat   

Periodical    Phaenomena  of 


Utt 

£   9,  d. 


Influence  of  Solar  Rjuliatioa 


309 

2 

2 

80 

1 

1 

5 

0 

0 

5 

6 

4 

SO 

0 

0 

12 

0 

0 

10 

0 

0 

^391    9  7 


1852. 

Maitttsinuig  the  Establish- 
ment at  Kew  Observatory 
(including  balance  of  grant 

for  1850)   283  17  8 

Expeiiineiits  on  the  C^ooduc- 
tumofHeat   6   9  0 

Influence  of  Solar  Radiations  20  0  0 
Geological  Map  of  Ireland  ...  15  0  0 
Researches  on  tiie  Britbh 

Annelida  ,    10   O  0 

Vitality  of  Seeds   10    6  2 

Strength  of  Boiler  Plates  ...    10   o  o 

1653. 

Mahitaini&g  the  Esteblish- 

ment  at  Kew  Observatory  166  0  0 
Experiments  on  the  Infloence 

of  Solar  Radiation   16  0  0 

Researches  on  the  British 

Annelida   10  0  0 

Dredging  on  the  East  Coast 

of  Scotland   lo   0  0 

Ethnological  Queries   5    0  0 

j£205    0  6 

1854, 

Maintaining  the  Establish- 

ment  at  Kew  Ohscn  atory 
(including  balance  of  for- 
mer Grant)   330  15  4 

1  nvestigations  ott  Flax    11    0  0 

Effects  of  'iVni peratnre  on 

WrougliL  iron    10   0  0 

Registration    of  Periodical 

Phaenomena    10   0  0 

British  Annelida.....,,,.,,,,..    10   O  0 

Vitnlify  of  Seeds   5    2  3 

CuiiducUun  uf  Heat   4    2  0 

£'6^  19  7 
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GBNEQAL  IfBETIMOB, 


BxttatU  from  IU$€hiHon»  tfthe  General  CommiHee, ' 

Coinmitteea  and  iiidividuaU,  to  whom  grants  of  inoru  v  fur  scientific  pu^ 
pasen  have  been  entrusted,  are  required  to  present  to  eacii  tuiiowiog  meetiog 
of  the  Association  a  Reoort  of  the  progress  which  haa  been  made;  with  a 
itatement  of  the  suma  which  have  lieen  eipended,  and  the  balance  which  re- 
mains  diapoiable  on  each  grant 

Grants  of  pecaniary  aid  for  scientific  purposes  from  the  funds  of  the  Amo- 

ciation  expire  at  the  ensuing  meeting,  unless  it  shall  appear  by  a  Report  that 
tin'  Uncommondations  hav(>  heon  acted  oD|  or  a  continuation  of  them  lie 

ordered  by  the  Ucnpral  Comiuittt  e. 

In  each  Comniittoo.  the  Member  firft  T»nmrd  is  the  person  entitled  to  call 
on  the  Treasurer,  Ji  Im  Taylor,  Es(|.,  ti  Queen  Street  Place,  Upper  Thaiucs 
Street,  London,  tur  such  poitiuu  ul'  the  sum  granted  as  may  from  time  to 
time  be  required* 

In  grunts  of  money  to  Committees,  the  Association  does  nut  contemplate 
the  payment  uf  ])ersona1  expenses  to  the  Members. 

In  all  cases  where  additional  grants  of  money  are  made  for  the  continua* 
tion  of  Researches  at  the  cost  of  the  Association^  the  sum  named  shall  be 
deemed  to  include,  as  a  ]wrt  of  the  amount,  the  specified  balance  which  may 
remain  onpaid  on  the  former  grant  for  the  same  object. 


Cfemerai  Meeiingi, 

Ow  Wedtjcsday,  Sept.  ^th,  at  8  p.Nf.,  in  the  Philharmonic  Hall,  William 
Hopkins,  Esq.,  M.A.,  F.ll.S.,  F.G.S.,  resigticd  the  oHice  of  President  to  the 
Earl  of  lfarrowby»  F.R*S«»  who  took  the  Chair  at  the  General  Meeting,  and 
delivered  an  Address,  for  which  see  page  Iv. 

On  Thursday,  Sept.  21st,  a  Soiree  took  place  in  St.  Geoiige*s  Hall,  when 
experiments  were  exhibited  with  Ruhmkorff's  Induction  Coils,  and  Magnns*s 
Poiytrope. 

On  Friday,  Sept.  22nd,  at  8  p.ni.,  in  tlie  C(;ncerC  Room  of  St.  George's 
Hall,  Richard  Owen,  M.D.,  LL.D.,  F.R.S.,  Professor  of  Anatomy  and  Phy- 
siology in  the  Koyal  College  of  Surgeons  of  England,  delivered  a  Discourse 
on  Anthropomorphous  Apes. 

On  Monday,  Sept.  25tli,  at  8  p.m.,  in  t!ie  Concert  Room  of  St.  Georgci 
Hall,  Colonel  Edward  Sabine,  R.A.,  V.P.  and  Treas.  R.S.,  delivered  a  Dis- 
course on  the  Progress  of  Researches  in  Terrestrial  Magnetism. 

On  Tuesday,  Sept.  26th,  a  Soiree  took  place  in  St.  George's  Hall,  when 
Experiments  with  the  Gyroscope  were  presented  by  M.  Leon  Foucault; 
Experiments  with  the  electric  Light,  by  the  Abb6  Moigno  and  M.  Duboacq. 
were  explained  by  Professor  Stokes;  and  Photographs  of  the  Moon  were 
exhibited  by  the  Photographic  Society  of  Liverpool. 

On  Wednesday,  Sept.  27th,  at  3  p.m.,  the  ccMicluding  General  Meeting  of 
the  Association  was  licit!  in  St.  George's  Hall,  Liverpool,  wht.-n  the  Pro- 
ceedings of  the  General  Coniniittee,  and  the  Grants  of  Money  for  scientific 
purposes,  were  explained  to  the  Members. 

The  Meeting  was  then  adjourned  to  Glasgow  *• 

*  The  Meeting  is  appebited  to  take  pisce  on  Wedaeiday,  (ha  IMi  ol  SeptesBber,  t8M> 
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ADDRESS 

BT 

THE  EARL  OF  HAliROWBY,  F.RS. 


Gentlemen  op  the  British  Associatiov, 

When  1  first  set  mystlf  to  the  task  of  preparing  to  acldrcss  you  on  the 
present  occasion,  my  impulse  was  to  b^n  wilh  an  apology  for  appearing 
Wore  yoa  iD  ao  promiDent  a  poftition — for  aa^uming  apparently  a  station  in 
the  world  of  icieoce  for  which  I  had  no  pretentions.  On  second  thoughts, 
howrvor,  it  ripprnrcH  better — more  respectful  in  fact,  having  consrntrd» 
thougli  with  untcigned  reluctance,  to  accept  the  ofiice — to  say  no  more  on 
that  head,  but  to  discharge  iti  duties  as  best  I  might*  This,  however,  I  must 
ask  of  you,  not  to  expect  from  me  what  you  have  had  from  many  of  my 
predecessors,  a  luminous  review  of  the  state  of  Physical  Science — a  recital 
of  its  recent  various  triumphs,  and  suggestions  for  their  fiiriher  extension : 
that  I  should,  in  the  words  of  the  poet,  though  in  a  dtlferent  sense. 

More  to  brighter  wotids,  sad  |ioiat  the  my. 

Though  I  have  been  no  indifferent  spectator  of  that  rapid  and  triumphunt 
march  of  science,  which,  within  the  last  fifty  years,  has  been  extending  and 
enriching  the  old  domairs  of  knowledge,  and  planting,  as  it  were,  new 

colonies  in  hitherto  unexplored  and  untrodden  rogions,  yet  I  have  been  only 
a  spectator, — my  avocations  have  been  less  with  the  ]  rop'  rties  of  matter 
titan  with  the  busy  concerns  of  men ;  and  if  I  attempted  now  to  asdume  for 
the  first  time  the  philosophic  garb,  1  am  afraid  that  the  awkwardness  of  my 
gut  would  soon  betray  me.  There  are,  however,  some  points  of  high  and 
general  intcmt,  which,  in  a  meeting  like  the  present,  cannot  be  entirely 
neglected,  and  in  regard  to  which  tlie  kindne-^-^  of  friends  has  sujjplied  me 
wilh  sonic  matter  not  unworthy  of  being  submitted  to  your  notice.  How, 
for  instance,  in  the  land  of  Newton,  and  in  the  greatest  seaport  of  the  world, 
should  I  neglect  Astronomy  ?  And  here  Prof*  Challis  has  been  good  enough 
to  furnish  me  with  a  statement  of  its  present  condition  and  recent  progress, 
which,  with  your  permission,  I  will  lay  before  you 

Notes  on  the  present  State  (jf  Astronomy, 

«UanenBdnm  by  ProC  ChsDIs* 
^'SlDoe  tiM  Meeting  of  tbe  Britbh  Association  last  year,  four  planets  and 
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four  aonets  hm  been  diioovered.  Three  of  the  new  planeto  were  fmind  at 
Mr.  Biihop's  Obiervatory,  two  by  Mr.  Hind,  and  one  by  Mr.  Maitb.  lliii 
last  was  oUo  discovert  d  tJie  following  night  at  the  Oxford  Observatory — 
another  of  the  many  instances  presented  by  nstrononiv  of  indpp4^ndent  dis- 
covpr!e«i  made  nearly  siinuhaiioously.  The  fourth  planet  was  iound  at  the 
Observatory  of  Bilk,  near  Dusseldorf,  by  Mr.  K.  Luther,  an  adtrouumer 
diatingaiahed  by  bavtng  already  diieoverad  two  planeta.  Of  the  opiaeli» 
one  was  discovered  at  Berlin,  two  at  Gottiugen,  and  the  fourth  was  seen  very 
generally  with  the  naked  eye  at  the  end  of  last  March.  None  of  them  have 
been  identified  with  preceding  oomets.  The  large  numWr  of  planets  and 
comets  discovered  of  late  yeara,  whiie  it  evinces  thv  diligt ncc  of  astronomers, 
has,  at  the  same  time,  brought  addiUonai  labourers  mto  the  beid  of  a^trono- 
mioal  aeienoe^  and  contributed  malerialiy  to  ita  eztenaion.  The  demeiid  for 
obaervationa  created  by  theae  diacovenei  h«a  been  inet  by  renewed  activity 
in  eiiiting  obeervatories,  and  has  led  to  the  eatabliahment,  by  publte  or 
private  means,  of  new  observatories.  For  instance,  an  observatory  %ra5 
founded  in  the  course  of  \tiM  yrar  by  a  private  individual  at  Olmutz,  in 
Moravia,  and  is  now  actively  at  work  on  this  class  of  observations.  V' arious 
such  instances  have  occurred  within  a  few  years.  In  addition  to  the  advan- 
tages just  atatedf  the  obaervationa  called  for  by  the  diieovery  of  new  bodiea 
of  the  Solar  Syatenik  have  dimwn  attention  to  the  atateof  Stellar  Astrottomyt 
and  been  the  means  of  improving  this  fundamental  part  of  the  scien^  The 
following  are  a  few  word-*  on  the  existing  state  of  Stellar  Astronomy,  !*o  far 
as  regards  cataloL;iu  s  (;f  st:ir-a.  Sul i>c(|ueiitly  to  the  formation  ot'  the  older 
catalogues  of  bri^^lii  stars,  abtrouumers  turned  tiieir  utteutiou  to  observatioas 
In  aooinf  or  okherwiae  of  araaller  atari,  to  the  ninth  magnituito  incliiaii«* 
Latande,  Lacaille,  Beasd,  Aigelander,  and  Laniont  are  the  chief  labourei*  m 
this  class  of  obacorvitions.  But  these  observations,  unreduced  and  nncata* 
logued,  are  comparatively  of  little  value.  The  British  Association  did 
great  nervice  to  astronomers  by  reducing  into  catalogues  the  observations  of 
Lalaiide  and  Lacaille.  A  catalogue  of  part  of  Bessel's  Zones  has  been  pub* 
lished  at  St.  Petersburg,  and  a  catalogue  of  part  of  ArgeUinder's  Zones  at 
Vienna.  Lamont'a  Zonea  have  al90  been  reduced  in  part  by  himaelf.  The 
catalogue  of  8S77  stars,  publbhed  by  the  British  Aatoektion  in  1845)  b 
founded  mainly  on  the  older  catalogues,  but  contains  also  stars  to  the  seventh 
magnitude  inclusive,  observed  once  only  by  Lalandenr  Laeaille.  The  places 
of  the  stars  in  this  catalogue  are,  consequently,  not  uniformly  trustworthy; 
but  as  the  autliorities  for  the  placett  are  indicated,  the  astronomer  is  not 
misled  by  this  circunatance.  Tlie  above  are  the  catalognea  which  are  prin« 
cipally  used  in  the  observations  of  the  small  planets  and  of  oometa.  Thia 
dasa  of  observations  must  genetally  be  made  by  means  of  atara  as  fixed 
points  of  rcfercnre.  The  observer  «o1oot<  a  star  from  a  catalo^xue,  either  for 
the  purpose  of  finding  the  movlni;  Ij  '^ly,  or  tor  comparing  its  position  with 
that  of  the  star;  but  from  the  iuiperlcetion  of  the  catalogue,  it  sometimes 
happens  that  no  star  is  found  in  the  place  indicated  by  it,  and  in  moat  case^ 
iiniesa  the  star's  place  haa  been  determined  by  repeated  meridian  obaerva- 
tions,  it  is  not  snfficiently  accurate  for  final  reference  of  the  poaition  of  the 
planet  or  comet.  In  catalogues  reduced  from  zone  observations  the  starve 
right  ascension  generally  dt  p(  nds  on  a  singic  transit  across  a  single  wire, 
and  its  declination  on  a  single  bisection.  This  being  the  ca*e,  astror.omen 
have  begun  to  feel  the  necestiity  of  using  the  cutaloguc  places  of  stars  pro- 
visionally in  reducing  their  ob^rvations,  and  of  obtaining  afkerwarda  aocorate 
placea  by  meridian  observations.  U  will  be  seen  by  thia  atatement,  that  by 
the  obaervatiQna  of  the  amaU  plaaeta  and  ol  cometa»  materiala  are  giadttally 
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imiUnhiting  for  the  fonnation  ofa  more  accurate  and  more  extensive  catalogue 
nitttM  thiD  any  hitherto  puhliahed*  The  British  Associatioii  would  add  greatly 

to  the  benefits  it  has  alrendy  conferred  on  aistronomical  science,  by  promoting 
thepublu  ation,  wiicn  sufficient  materials  can  be  collecled,of  d^general catalogue 
ofan>t()rs  lo  t/iv  itiHth  magnitude  inclif sire,  trhich  have  i/een  rfpeatedly of^sen't^l 
mt/t  meridian  i/tslmmejits.  The  modern  sc»arrcs  at  prtMiit  availahb>  Itir  siich 
a  vork  are  the  reduced  and  published  observatioiis  of  the  Greenwich,  Ful- 
keva,  Edinbnitth,  Qifbrd  and  Cambridge  obaervatories,  and  the  reoentlv 
completed  ealaGigue  of  1 2,000  stars  observed  and  redaeed  by  the  indeftiti* 
gable  astronomer  of  Hambuii^,  Mr.  Charles  Rumker,  togetJier  with 
numerous  incidental  determinations  of  the  places  of  comparison  stars  in  the 
AstronomtM:/<t  N^achrichten ,    To  complete  the  present  account  of  the  state 
of  Stellar  Astrouoiny,  mention  should  be  made  of  two  volumes  recently  pub* 
liihed  bj  Mr.  Cooper,  containing  the  approximate  pkices  arranged  in  order 
of  i»ht  aaeensioa  of  90^186  dtiplie  stars  from  the  ninth  to  the  twdfth  mag- 
aitode^  of  which  only  a  very  smalt  nnmber  had  been  previoosly  observed. 
The  observations  were  made  with  the  Markrec  Equatorial,  and  have  been 
printed  at  the  expense  of  Iler  Majesty's  ( lovornment.    Tlu»  dettTmiritition 
of  difi'erence^  ot  iuugitude  by  galvanic  signals  is  an  astronuniicdl  iukUli  uf 
great  practical  importance.    This  method,  employed  iirbt  in  America,  was 
intmdaeed  into  England  by  the  Astronomer  Royal,  and  has  been  applied  to 
the  determination  in  sneoession  of  the  diiferenees  of  longitude  between  the 
Greenwich  Observatory  and  the  observatories  of  Cambridge,  Bdinburgh, 
Brussels,  and  Paris.    In  the  first  and  last  instances  results  have  been  pub- 
lished which  prove  the  perfect  success  and  accuracy  of  the  nut  hod. 
Mr.  Airy,  on  recently  aonouncing  in  the  public  papers  the  completion  of 
the  opeiation  baMreen  the  Greenwiob  and  Paris  obsemtories,  justly  remarlta 
that  sueh  an  experiment  oould  not  have  been  made  witliont  the  asslstaooe 
a^mled  by  commercial  enterprise,  and  that  commercial  enterprise  is  in  turn 
honoured  by  the  aid  thus  rendered  to  science.    In  the  summer  of  last  year, 
Prol.  Lijcice,  following  the  example  set  in  England,  determined  succegsfuily 
by  galvanic  signals  the  difiei'euce  ol  longitude  between  Berliuand  Frankturt- 
on-the-Maine.    Galvanism  has  also  been  applied  to  astronomical  purposes  in 
oihsr  ways.  The  method  of  observing  transits  by  the  intervention  of  a  gaU 
vsnie  ciienit(jnst  pnt  in  practice  io  America),  in  which  only  sight  and  toneh 
are  employed,  and  counting  is  not  required,  is  now  in  operation  at  the 
Greenwich  Observatory.    It  is  found  to  be  attended  with  nvore  labotir  than 
the  old  method;  but  as  it  is  free  from  errors  to  which  the  otiier  metliud 
it  Uahie,  It  lays  claim  to  general  acceptance.    At  Greenwich,  aUo,  the 
galvaaie  ohponit  is  most  osefuUy  employed  in  maintaining  the  movements  of 
dirtaat  sjDipalhetio  docks*  and  in  dropping  time  signal  balb.   A  ball  is 
dropped  every  day  at  Deal  by  agslvanio  current  from  the  Royal  Observatory. 
'%me  anxietv  was  felt  by  astronomer-^  respecting  the  continantion  of  thnt 
iiiOat  indi8pcii>al)le  publication  the  Asnonomisc/te  jVachric/Uerif  alter  llie 
decease  of  the  editor,  M%  Petersen,  in  February  last.  This  has  been  dispelled 
^  a  recent  announcement  that  the  King  of  Denmark  has  resolved  to  main* 
han  the  AltMia  Observatory  in  connexion  with  that  of  the  editonhip  of  that 
vork.  The  *  Astronomical  Journal,'  an  American  publication  of  the  same 
kind,  undertaken  by  a  young  astronomer  and  mathematician,  Mr.  Gould,  for 
the  especial  information  of  his  countrymen,  has  reached  the  enH  of  Volume 
Ul.,  aod  will,  it  !9  hoped,  be  c<mtlniu  (l.    (  it  nerally,  it  may  be  said  of  astro- 
iKUDyjat  the  present  time,  that  it  i:^  prosecuted  zealuu:»iy  aud  extensively,  active 
itentions  being  now  more  numerous  than  over,  and  that  the  biterssis  oC 
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the  pcionce  an  promoted  m  well  by  pritrale  e&terpri«e  as  by  llie  oid  of 

Governments. 

"  CMnbridge  OlMemlory,  Sept.  14, 1854.  "  "  J.  Challis." 

You  will  have  obnerveil  that  Prof.  CbalHi  speaks  of  the  activity  of  ptimte 

enterpme  ii}  the  cause  of  astronomy,  and  can  I  in  this  place  pan  orer  tiie 
labours  of  a  La-*st'lls,  or  thi»  enlightened  public  spirit  of  tfip  corporation  of 
this  town,  whicli,  stiiimlutod  by  your  visit  in  thcyoac  IS:;?,  has  now  for  some 
years  maintained  an  excellent  and  well-provideU  observatory,  under  the  able 
management  of  Mr.  Hartnup,  who  has  not  oDiy  conferred  great  benefits  oo 
the  navigation  of  the  place  by  the  regulation  of  its  chrononetoM,  bat  great 
honour  upon  the  institution  by  the  general  services  w  hicli  he  hat  rendered 
to  meteorological,  as  well  as  astronomical  science  ?  Mr.  Hartnup's  improre- 
ments  in  tlie  chronometer,  by  which  the  errors  arising  from  variations  of 
temperalui  f  ;u  o  cither  corrected  or  estimated  and  ano\v( d  tor,  have  been  of 
the  greateiit.  value.  In  the  words  of  a  Report  ni  tUe  Luuncil  of  the  Royal 
Aitronomical  Society,  "  It  ia  found  experimentally,  that  when  a  oaplatB 
will  apply  the  rate  thoa  oorreeted  for  temperature^  the  performance  of  ohro- 
nometers  is  much  improved  and  in  regard  to  the  importance  of  the  subject 
to  the  ])ractical  interests  of  navigation,  I  would  take  the  !ibf>rfy  of  quoting 
furtlii  1  :  — " 'J'hcrc  arc  risks  fit  ?cn,  against  which  no  foresight  can  provide; 
but  ioss  troni  defective  compasses  or  ill-regulated  chronometers  siiould  be 
treated  as  a  crime ;  since  common  sense  and  common  care  will  secure  the 
eiBcaoy  of  both  these  iostrumenta.  It  ia  to  be  feared  that  life  and  property 
to  a  large  amount  are  yearly  iacriflced  for  a  want  of  a  little  elementary 
knowledge,  and  a  small  amouut  of  precaution  on  the  part  of  our  aeamen^  who 
neglect  the  safegiKH  (k  furnished  by  modern  science." 

You  may  remember,  that  at  tlie  period  of  your  last  MeeUni:,  arrangements 
with  Government  were  in  progress  for  the  construction  of  a  retiecting  tele- 
icope  of  four-feet  aperture,  which  should  bring  to  bear  upon  the  nebnte  and 
other  starry  phsenomena  of  the  southern  hemisphere  afar  higher  power  than 
that  to  which  they  had  been  submitted  by  Sir  John  Herschel.  You  wiR 
regret  to  hear  that,  although  the  estimate  wn^  tjot  objected  to  by  the  Govern- 
ment, it  has  not  yet  been  submitted  tu  Parliament.  We  must  make  some 
allowance  for  the  pre-occupations  of  war. 

The  labours  of  your  Kew  Committee  are  carried  on  with  unabated  assi- 
duity and  extending  usefnlneas.  You  will»  perhaps,  forgive  me  for  taking  tJie 
liberty  of  urging  upon  you  the  Importance  of  continuing  to  them  an  unabated 
if  not  an  enlarged  support.  By  giving  accuracy  to  the  various  implements 
of  observation  —  (he  thermometer,  the  barometer,  and  tlic  sranclard  weights 
and  meiisurc-^,^ — ilu  y  are  doing  a  work  of  incalctdable  benctit  to  science  in 
general,  ui  tins  and  in  other  countries.  At  this  moment  they  have  in  their 
hands  for  verification  and  atyustment*  1000  thermometers  and  50  baro- 
meters for  the  navy  of  the  United  States,  as  well  as  500  thermometera  and 
60  barometers  for  our  own  Board  of  Ti-adc,  the  instruments  which  are 
supplii  d  in  ordinary  commerce  being  found  to  be  subject  to  error  to  an 
extraordirmn,'  dcrrrce.  At  the  suggestion  of  Sir  John  ilcr:«chel,  they  have 
sdso  undertaken,  by  the  photographic  process,  to  secure  a  daily  record  of  the 
appearance  of  the  sun's  disc,  with  a  view  of  ascertaining,  by  a  comparison 
of  the  spots  upon  its  surface,  their  places,  sise,  and  forms,  whether  any  rela* 
tion  can  bo  established  between  their  variations  and  other  phaenomena*  The 
Council  of  the  Royal  Society  has  supplied  the  funds,  and  the  instrument  is 
in  course  of  completion.  The  same  beautiful  invention,  which  seems  likely 
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l»  pfomote  tbe  latefests  of  acieoee  in  many  braoohes,  at  least  as  much  as 
tliote  of  artf  is  employed,  tioder  the  able  direction  of  the  Comroittee»  and  of 
Mr.  Welsh»tiie  Cnrator,  to  record,  by  a  s^lf-acling  process,  something  similar 
to  that  of  the  anemometer,  the  variations  in  the  cartli's  magnetism.  But  I 
wiil  not  pretend  to  anticipate  tlie  results  of  the  caretul  and  extended  study 
of  this  subject  by  our  able  associate,  Col.  Sabine,  who  lias  been  kind  enough 
to  promise  that  we  shall  bear  theoi  from  his  own  mouth  in  one  of  our 
etening  meetings.  Neither  will  I  anticipate  the  report  of  my  learnml  and 
distingaished  predecessor  in  this  chair,  Mr.  Hopkins,  on  a  subject  to  which 
he  called  the  attention  of  the  Association  at  its  last  meeting,  and  on  which, 
in  coninnrtion  with  Mr.  Fairbairn  and  Mr.  Joule,  he  has  be<*n  engaged  in 
a  series  ot  experiments  : — I  allude  lo  the  efVects  of  j)rcs9ure  on  the  tempera- 
ture of  fusion, — a  problem  of  great  importance,  as  bearing  on  the  internal 
eooditioD  of  our  planet. 

A  Report  of  a  Conimittee  of  the  Institute  of  France,  consisting  of 
MM.  Lionville,  Lam6  and  jSlie  de  Beaumont,  on  the  subject  of  a  Theory  of 
Earthqnnkes,  has  been  transmitted  to  me  for  the  use  of  the  Association. 
From  a  careful  <lisrn««ion  of  several  thousantl  of  these  phoenomena,  which 
have  been  recordeil  l)f  tw  tc  n  the  year^  1801  and  1850,  and  a  comparison  of 
the  periods  at  which  tliey  occurred  with  the  position  of  the  moon  lu  rclutiun 
to  the  earth,  the  learned  Professor,  M.  Perrey  of  Dijon,  would  infer  that  earth- 
quakes may  possibly  be  the  result  of  an  action  of  attraction  exercised  by  that 
iKxIy  on  the  supposed  fluid  centre  of  our  globe,  somewhat  similar  to  that  which 
?hr  rxorciscs  on  the  writers  of  the  ocean ;  and  the  Keport  of  the  Committee 
01  the  Institute  is  so  f  n  favourable,  that  at  their  instance  tlie  Institute  have 
granted  funds  to  enable  the  learned  Professor  to  continue  his  researches. 
Yon  will  recollect  how  often  the  attention  of  the  Association  has  been  drawn 
to  this  snbleet  by  the  obsenratlons  of  Mr.  Miloe  and  of  Mr.  Mallet,  which 
letter  are  still  going  on ;  and  that  the  accumulating  facts  are  still  waiting  for 
a  theory  to  explain  them. 

On  Gtoloff]/. — T  am  sorry  for  the  slightness  of  my  ac<juaintancG  with  so 
csptivating  a^i  well  as  so  practical  a  study.  I  have  nothing  to  report,  save 
that  the  increasing  scarcity  of  ironstone  and  coal  is  driving  the  pracucai  men 
to  hate  greater  respect  for  a  science  which  enables  them  to  form  a  very 
sound  conjecture  where  such  minerals  are  liltely  to  be  found,  and  to  come 
to  something  like  an  absolute  certainty  as  to  where  they  are  not.  When  the 
questions  begin  to  be  asked,  "  Is  there  a  square  mile  in  all  the  coal-fields  of 
Britain  uuoceu[Med  by  the  mines?" — "Of  its  5000  square  miles  of  visible 
coal  tract  how  much  remains  untouched  ?  "~4t  is  time,  indeed,  to  listen  to 
that  science  which  has  taught  ussosocoessfully,  in  the  hands  of  a  Murehison, 
a  PbiUtp*,  and  othefs,  where  further  resources  for  the  supply  of  this,  the  lilb 
ef  Britain,  is  to  be  found. 

I  need  hardly  tell  you  of  the  services  which  Meteorology  may  be  expected 
lo  render  to  practical  life,  and  jjerhaps  there  is  no  better  instance  of  the  value 
of  the  accumulation  of  facts,  though  in  themselves  apparently  of  small 
inportance,  and  having  a|)pHrcntiy  iiltle  connexion  with  each  other. 

What  appareDtir  can  be  less  subject  to  rule  and  hiw,  even  to  a  proverb, 
than  the  changeful  wind,  and  the  treacherous  wave  7  Yet,  even  here,  obser^ 
TAtion  and  comparison  have  d<me  some  good  work  for  science  and  for  man^ 
and  are  about  to  do  more.  You  arc  all  aware  that  the  American  Goveni- 
meot  have  now  for  some  years,  at  the  instance  and  under  the  direction  of 
Lieut.  Maury,  been  collecting  from  the  mercantile  vessels  of  that  nation 
oAMenratiooa  oif  certain  phcenomcua  at  sea,  such  as  winds,  tides,  currents  and 
tcaperatore  of  the  ocean ;  and  that  the  resultsy  digested  into  charts  and 
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books,  have  alraidy  been  the  meaus  of  addiog  speed  and  mSetj  to  the 
voyages  of  their  merebantmen  ia  en  eitraordiuiy  d^ree. 

You  are  aware  tliat  applieation  was  made  to  ow  Govemment  to  ooopente 

in  this  great  work  of  coiuruon  benefit  to  every  morcmtiio  nation,  and  that 
the  subinct  was  brought  before  rarliainent  by  one  ot  «mr  Vice-Presidents, 
Lord  \\  ruliesiey,  iu  a  speech  whicli  be  has  siace  published,  and  which  I 
would  eommeod  to  every  ones  perusal  who  doubts  of  the  importanee  of  tbia 
branch  of  science  to  the  interests  of  oommeroe  and  navigation.  You  m 
perhaps  not  aware  that  the  Government  has  agreed  to  the  proposal,  and  has 
created  a  special  department  fi>r  tlie  purpose,  in  connenoowith  tlie  Board  of 
Trade,  placing  it  ttnder  the  luauagemcnt  of  perliaps  the  one  man  best  fitted 
to  carry  it  out  with  energy  and  success,  my  friend  Cupt.  i  itzKoy,  one  not 
less  known  on  the  banks  of  the  Mersey  by  old  associations,  than  on  the 
general  fields  of  maritime  science.   Conceiving  that  this  was  a  suljeet  of 
special  interest  to  tiie  pbce  of  onr  present  Meeting,  and  that  for  such  an 
object  it  was  desirable  as  piiblirlv  and  as  ^v!(ll•!v  a*  possible  t<»  solicit  the  co- 
operation of  all  \vIio  arc  connected  with  the  coninierce  of  the  country,  I  iiave 
asked  Capt.  FiUcKoy  to  communicate  to  me  the  pret^ciit  condition  of  tbe 
question ;  and  he  has  Idndly  fbmiihed  me,  not  ofBdally,  with  the  feOowiog 
memoranda,  which,  with  your  permission,  I  will  read  i*— 

"  Memorandum  h — The  maritime  commerce  of  nations  having  spread  over 
the  world  to  an  unprcccdcnttMl  extent,  and  competition  linving  arrived  at  such 
a  point  that  the  value  of  <  u  liu  >  and  the  profits  ot  enterpnx  ]hnd  more 
than  ever  on  the  lenglk  and  nature  of  voyages,  it  has  becumu  a  question 
of  the  greatest  importance  to  determine  the  best  tracks  for  ships  to  fdknr, 
in  order  to  make  the  (|uicke:^t  as  well  as  the  safest  passages.  The  employ- 
ment of  steamers  in  such  numbers,  the  general  endeavour  to  keep  as  near 
the  direct  line  between  two  places  (the  are  »)f  a  crreat  circle)  n-*  the  interve- 
ning land,  currents  and  v'inds  will  alluw,  and  the  luiprovcnicnis  in  navigation, 
now  so  prevalent,  have  caused  a  demand  for  more  precise  and  readily  avail- 
able information  respecting  all  frequented  parts  of  the  Ooean.  Not  only  is 
greater  acenracy  of  detail  required,  but  much  more  concentration  and 
arrangement  of  very  valuable,  though  now  scattered,  information.  Besides 
which,  instrumental  errors  have  vitiated  too  many  results,  and  have  prevented 
the  greater  portion  of  the  meteorological  observations  hitherto  made  at  ^a 
from  being  considered  better  than  approximations.  *  It  is  one  of  the  ckief 
points  of  a  seaman's  duty/  said  the  well*known  Basil  Hall,  *to  know 
where  to  find  a  fair  wind,  and  where  to  fall  in  with  a  favourable  current;' 
but,  with  the  means  at  present  accessible,  the  knowledge  of  such  matters 
can  only  be  acquired  by  years  of  toil  and  artual  experience,  excepting  only 
in  the  greater  thoroughfares  of  the  oceans,  which  are  well  known.  Wind 
and  Current  Charts  have  been  published  of  late  years,  chieHy  based  on  tlie 
great  work  of  the  United  States  Government,  at  the  suggestion  cf,  asd 
superintended  by  LieuL  Maury ;  and  by  studying  such  charts  and  directSom^ 
navigators  have  been  enabled  to  shorten  their  passages  materially  ;  in  many 
cases  lu*  nmeh  as  one-lourtlj,  m  <?()uie  one-third,  of  tite  tlistaiiee  or  time  pre- 
viously empluyeti.  Much  i»ud  been  collected  and  written  about  the  winds 
and  currents  by  Rennell,  Capper,  Reid,  Uedfield,  Thorn,  Piddington,  and 
others  i  but  general  attention  was  not  attracted  to  the  subject,  however  tm< 
portant  to  a  maritime  country,  till  the  publication  of  Lieut.  Maury  s  admirable 
olisevvations.  I'^ncouragcd  by  the  practical  ra^^ults  obtained,  and  induced  bv 
tiie  just  arguments  of  that  officer,  the  principal  ni;irilime  powers*  sent  (UiJy 
qualified  persons  to  assist  at  a  conference  heid  at  iirusseis  iixj^l  year  ou  tbe 

subject  of  meiWNrolugy  at  sea.  The  npofft  of  that  oonfefeDoe  was  laid  before 
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Parliament,  and  tKe  first  direct  result  of  it  was  a  vote  of  money  for  the 
pmdiaieof  UMtrameots  and  the  discussion  of  observations.  All  the  valuable 
nuteonilogieal  data  which  have  been  collected  at  the  Admiralty,  and  all  that 
eiii  be  obtained  elsewhere,  will  be  tabulated  and  discussed  in  this  new 
department  of*  thf*  Board  of  Ti;iilt',  in  addition  to  the  continually  accruing 
and  more  exact  data  to  be  lurnif^lK  d  in  future.  A  very  1aiT:e  number  of 
ahips,  chiefly  American,  are  now  engaged  in  observations  ;  siimulated  by  the 
«dvioe»  and  aided  by  the  documents  so  liberally  furnished  by  the  United 
Stales  Government*  at  the  initanoe  of  Lieut.  Maury,  whose  laboofs  have 
been  incessant.  Not  only  does  that  Government  offer  directions  and  charts 
gr^ih  to  American  ships,  but  also  to  those  of  our  nation,  in  arrordance  with 
cerutiu  easy  aT)d  just  conditions.  In  thi,-*  country,  the  Govermiu  jit,  through 
the  i^oaxd  of  Trade,  will  supply  a  certain  number  of  ships  which  are  going 
on  distant  voyages  with  *  abstfaet  logs '  (or  meteorological  registers)  and 
instruments  gratis,  in  order  to  assist  elfeetively  in  carrying  out  this  important 
national  undertaking.  In  the  preface  to  a  late  edition  of  Johnston's  *'Wind 
and  Current  Charti?,'  published  last  June  at  Kdinburgli.  Dr.  [^ui<t  •'ftv;*,— '  It 
has  been  shown  that  Lieut.  Maurv's  charts  an(i  saiimi^'  ilinctions  Jja\-o 
uiortencd  the  voyages  of  American  ships  by  about  a  third,  li  the  voyages 
of  those  to  and  from  India  were  shortened  by  no  more  than  a  ientk,  it  would 
secure  a  saving,  in  freightage  alone,  of  £050^000  annually.  Estimating  the 
freights  of  vessels  trading  from  Europe  with  distant  ports  at  .£20,000,000  a 
year,  a  saving  of  a  tenth  would  be  about  ^2,000,000;  and  every  day  that 
ia  lost  iu  bringing  the  arrangements  for  the  accomplishment  oi  this  into 
operation  occasions  a  sacrihce  to  the  shipping  interest  of  about  £6000, 
without  tddng  any  aooount  of  the  war  navies  of  the  woild.'  It  is  obvious 
dttt,  by  making  a  passage  in  less  time,  there  is  not  only  a  saving  of  expense 
to  the  merchant,  the  shipowner,  and  the  insurer,  but  a  great  diminution  of 
the  risk  from  fatal  nialadi^^". — m  instead  of  losing  time,  if  not  lives,  in 
unhealthy  localitir-^,  heavy  rains,  or  calms  with  oppressive  heat,  a  ship  pro- 
perly navigated  may  be  speeding  on  her  way  under  favourable  circumstances. 
There  is  no  reason  of  any  insuperable  nature  why  every  part  of  the  sea 
should  not  be  known  as  well  as  the  land,  if  not  indeed  better  than  the  land 
generally  speaking,  because  more  accessible  and  less  varied  in  character* 
Changes  in  the  atmosphere,  over  the  ocean  as  well  as  on  the  land,  are  so 
iotiiDateiy  coniif  (jtnl  with  electrical  agency  (of  course  including  magnetism), 
that  all  s€^ueu  arc  interested  in  such  uiutiers,  aud  tlie  facts  which  they 
i^Qgister  become  vsluable  to  philosophers.  Meteorologieal  information  ool* 
leeled  at  t)ie  Board  of  Trade  will  be  diseussed  with  the  twofold  objeet  in 
view — of  aiding  navigators,  or  making  navigation  easier,  as  well  as  more 
certain, — and  ainn'^sin?  a  crtJIection  of  accurate  and  well-digested  observa* 
tions  for  the  future  use  of  men  ot  science. 

**  Memorandum  11. —  As  soon  as  the  estimate  for  meteorological  expenses 
had  passed,  steps  were  taken  to  organise  a  new  branch  department  at  the 
Boaid  of  Trade.  On  the  1st  of  August,  Capt  FitzRoy  ii'as  aT)pointed  to 
execute  the  duties  of  this  new  office,  referring  to  Dr.  Lyoo  Play  fair,  of  the 
Department  of  Science  and  Art,  and  to  Admiral  Beechey,  of  tlie  Marine 
Department,  for  such  assistance  as  they  could  render.  As  soon  as  registers 
and  instruments  are  ready,  and  an  othce  prepared,  Capt.  l  itziioy  will  be 
taa/bed  by  four  or  five  perKms,  whose  duties  he  will  superintend.  It  is 
expected  that  several  ships  will  be  supplied  with  *  abstract  logs*  (meteoro- 
logical registers)  and  instruments  in  October,  and  that  the  office  will  be  in 
full  work  next  November.  The  Admiralty  have  ordered  all  the  records  in 
the  UydrographicaU  Office  to  be  placed  at  the  disposal  of  the  Board  of  Trade 


Ixii 


REPORT — 1  854. 


for  a  sufficifnt  time.  All  other  docuinentfi  to  which  Govcrnmenl  has  aeeoi 
will  be  similarly  available;  and  the  archives  of  the  India  Hou$c  mny  likewise  . 
be  pparchrd.  There  will  be  no  want  of  i)iat»  rials,  though  imt  ??ucli  as  would 
have  bcf  n  obtained  by  u>inj;  better  instruuieiits  on  a  systeumtic  plan.  Capt 
I'itzHoy  ventures  to  tiuuk  that  the  doeuiueuts  hitherto  pubiisbed  by  Lieut. 
Mauiy  present  too  much  detail  t<»  the  aeanan't  eye;  that  they  have  not 
been  adequately  condensed ;  and  tberefore  are  not,  practically,  so  usefol  si 
is  generally  supposed.  His  Instructions  or  Sailing  Directions  (the  real  con- 
drnscd  results  of  his  tialiorat*'  and  indefatigable  researches)  have  efftcted  ' 
the  actual  benefits  obtained  l>y  mariners.  KeHecting  on  this  evil,  which  in. 
creasing  information  would  not  und  to  diminish,  Capt.  FitzRoy  propones  to 
collect  all  data,  reduced  and  meaned  (or  averaged)  in  a  number  of  conve. 
niently  arranged  tabular  books,  from  whieh»  atasubaequent  period,  diagranii^ 
charts,  and  '  nu  tcorologicul  dictionaries,' or  records,  will  be  compiled,  so  that, 
by  turning  to  the  latitude  and  longitude,  all  informalioD  about  that  loeahly 
may  be  obtained  at  (.nee,  and  distinctly." 

i  cannot  doubt  that  the  spirited  merchants  and  shipowners  of  England  will 
not  be  slow  to  follow  the  exanijile  ot  their  brethren  in  the  United  btates,  and  I 
will  lend  their  heartiest  asslstanee  to  a  work  so  useful.  Great  facilities  wiB 
be  afibrded  (hem  in  the  way  of  instruments  of  tested  aoeuracy ;  and  the 
increasing  number  of  scientific  seamen  which  is  resulting  from  the  local 
institutions  of  education ;  and  the  system  of  examination  of  masters  and  mates 
for  certificates,  will  furnish  them  with  ohsrrvors  in  every  part  of  the  ocean, 
lit  to  be  entrusted  with  such  instrunients  and  ^>kiltul  in  their  use.  Let  not 
the  practical  man  think  lightly  of  such  matters  when  he  is  reminded  of  the 
great  services  of  the  barometer  In  forewarning  of  the  coming  storm,  and  that 
tile  ascertained  temperature  of  the  sea,  which  hb  ship  is  traveising,  will  inform  ■ 
her  mas^ter  whether  he  is  engaged  in  one  current  or  another,  and  announos 
to  him  the  approach  of  the  dangerous  icebeig  when  it  is  not  discoverable  by 
any  other  means. 

1  will  now,  with  your  permission,  proceed  to  the  consideration  of  some 
other  departments  of  our  work*  such  as  Geography,  Ethnography  and  Sta- 
tistics, which  are  more  connected  with  my  own  pnrsnits,  which,  affected  as 

they  arc  by  the  character  of  man.  the  uncertainties  of  his  will,  and  the  acd* 
dents  of  his  physical  atul  iivral  nntnrc,  and  thm  being  le?;*;  thv-  subjects  of 
direct  and  pure  exj)erinicnt,  seem  at  first  sight  to  bo  hartUy  r(  lnc  iblc  to  those 
fixed  laws,  w  hich  it  is  the  object  of  science  to  investigate  and  ascertain.  For 
these  reasons,  indeed,  among  others,  these  branches  of  study  formed  at  first 
no  part  of  the  scheme  of  the  Britbh  Association,  and  there  was  some  doubt 
about  their  subsequent  admission. 

Nevertheless,  I  rejoice  that  they  were  so  admitted.  The  apprehension  that 
they  must  introduce  the  spirit  of  party  into  our  proceedings  has  been  most 
honourably  disappointed  ;  anr)  as  one  who,  in  the  capacity  of  a  member  of 
the  legislature,  have  to  act  irum  time  to  time  on  the  subject  of  some  of  their 
inquiries,  I  cannot  but  express  my  gratitude  for  ihe  assistance  which  they 
have  afforded,  both  by  informing  and  forming  llie  public  mind  on  many 
important  questions ;  and,  above  all,  for  the  lesson  they  have  taught  on  the 
importance  of  testing  every  theory  by  a  patient  collection  and  impartial  dis- 
cussion of  the  facts;  in  a  word,  for  liaving  imj)ortc(l  the  spirit  of  science  into 
%viiat,  in  the  largest  sense  of  the  word,  may  be  called  polities,  instead  of 
importing  the  spirit  of  politics,  in  its  narrower  sense,  into  science. 

What  Is  more  important  than  to  rescue  questions  of  this  nature,  such  as 
Finance  and  Political  Economy,  for  instance,  in  some  degree  at  least,  from 
th»  domain  of  party  contention  ?  And  hoif  can  we  bct|9r  contribate  to  that 
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df^^irabk  result,  than  by  discussing  the  carcfnlh'  collected  facts  in  a  scientific 
spirit,  on  an  arena  within  wiiich  no  party  passion  is  excited,  wo  party  alle- 
giance u  aeknovledgcd,  no  party  victory  has  to  be  lost  or  won,  and  when 
mcti  are  mt  liberty  to  convince  and  be  convinced  without  ritliinf^  a  charge  of 
treachery  or  a  cliangc  of  ministry  as  the  consequence?    But,  in  fact,  these 
sludirs  fouhl  not  fairly  have  been  excluded  from  our  peripatetic  university 
of  scipiicc-.   W!io  shall  separate  Political  altogether  from  the  intluencea  of  Fhy- 
*ical  Gt.'Ograpiiy,or  Ethnology  from  Physiology,  or  tlic  ilestinies  of  man  upon 
this  globe  from  the  study  of  hb  physical  natnre  ?  By  its  employment  of  the 
doctrine  of  probabilities^  one  branch  of  statistics  Is  brought  into  iminediate 
contact  «ith  the  higher  mathematics,  and  the  actuary  is  thus  enabled  to 
extract  certainty  in  the  gros^s  out  of  uncertainty  in  the  detail,  and  to  provide 
man  with  the  means  of  securing  himself  against  some  of  the  worst  contin- 
geocies  to  which  hi:»  life  and  property  are  exposed.    In  fact,  statisticd  them- 
•elvee  are  the  introduction  of  the  principle  of  indoction  into  the  investigation 
'of  the  affairs  of  human  life ; — an  operation  which  requires  the  exercise  of 
at  least  the  same  philosophical  qualities  as  other  sciences.    It  is  not  enough 
in  any  ca«e  merely  to  collect  facts  and  reduce  them  into  a  tabular  form. 
They  must  be  analysed  as  well  as  compared;  the  accompanying  circum- 
»tauc^^  must  be  stuiiitd  (which  is  mure  difficult  iu  moral  than  in  material 
investigations),  that  we  may  be  sure  that  we  are  calling  the  same  things 
by  the  same  names;  ue.  in  reality  treating  of  the  same  facts  under  the 
game  circumstances;  and  all  disturbing  influences  must  be  carefully  eli- 
minated before  any  nuch  pure  experiment  can  be  got  at  as  can  fairly  be  con- 
sidered to  have  t  vt.il>lished  a  satisfactory  conclusion.    In  somo  rnsps  this  is 
easier  than  lu  utiicr^.    in  regard  to  the  probabihiies  of  life  or  iieuith,  for 
instance,  there  are,  at  least,  no  passions  or  prejudices,  no  private  interests  at 
work  to  interfere  with  the  faithful  accumulation  of  the  fsetSy  and  if  they  be 
nomrroiTs  enough,  it  might  be  supposed  that  their  number  would  be  a  euffi- 
cieni  protection  agaiust  the  effect  of  any  partial  <listurbanees.  But  even  here, 
caution  arnl  -;)ecia!,  as  well  as  extensive,  kuuwiedge  art;  retjuired.  There 
are  di:>Lurbiug  influences  even  here, — habits  of  life,  nature  of  employment, 
immigraiBon  or  emtgratioD,  ignorance  or  mipstatement  of  age,  local  epidemic^ 
&c.t  which  leave  sources  of  error  in  even  the  most  extended  investigations. 
Still  results  are  attained,  errors  arc  more  and  more  carefully  watched  against 
and  allowed  for  or  excluded,  and  more  and  more  of  certainty  is  gradually 
introduced.    And  here  I  should  not  omit  to  notice  the  valuable  services  of 
the  Society  of  Actuaries  not  long  ago  ebtabllshcd,  and  who  are  represented 
in  our  Statistical  Section.  They  discuss  all  questions  to  which  the  science 
of  probability  can  be  applied,  and  that  circle  is  constantly  extending : — assu- 
rance in  all  its  branches,  annuities,  reversionary  interrsts,  the  laws  of  popu- 
lation, mortality,  and  siekuess;  they  publish  'Transactions,'  and  what  h  of 
the  greatest  importance  in  this,  as  indeed  in  any  branch  of  inductive  science, 
they  hold  an  extensive  correspondence  with  foreign  countries.    In  fact,  they 
are  doing  for  the  contingencies  of  human  life,  and  for  materials  apparently 
as  oncertain»  something  like  what  meteorology  is  doing  for  the  winds  and 
waves. 

What  shall  I  say  to  the  statistics  of  crime,  of  education,  of  pauperism,  of 
charity,  at  once  and  reciprocally  the  eti'ect  and  the  cause  of  that  increasing 
attention  to  the  condition  of  the  people,  which  so  favourably  distinguishes 
the  present  age  ?  Who  can  .look  at  the  mere  surface  of  society,  transpa- 
rently betraying  the  abysses- which  yawn  beneath,  and  not  dpsire  to  know 
something  of  their  secrets,  to  throw  in  the  moral  drag,  nm!  to  b:  ihl:  to  tlu  light 
ef  day  some  of  the  pbnnomena,  the  mooBtrous  forms  of  nusery  abd  vioe 
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\(]iich  it  holdi  within  its  dark  recesserp-^^uid  who  can  look  at  these  thiogs» 

no  longer  matter  of  conjecture,  but  r\frertnnie(!,  clas-*  il,  and  tabled,  withoot 
having  the  desire  awakened  or  streugtheucd  to  do  sonietiiing  towanhi  reme- 
dying the  eviU  thus  revealed,  and  without  feeling  himself  guided  and  asMSted 
towards  a  remedy  ?  Yet  here»  more  than  in  other  cases,  should  a  man  •uneeK 
bimself;  horeahould  he  guard  himself  agaioat  hasty  oondasioiiii  drawD  oom 
the  first  ajipeaianoe  of  the  results ;  for  here  are  distutbiog  infloences  most 
busily  at  work,  not  only  from  without,  but  from  within, — not  only  in  the 
nature  of  t)u>  fncts  tfiemselves,  hut  in  the  feelings,  passion^  prejudices,  habits^ 
and  moral  con-^titulion  of  the  observer. 

Still  the  tabling  ot  the  tacu  is  of  infinite  importance.  If  they  distjirb,  ai 
they  are  aura  to  do»  some  Aeling,  some  prejudice,  some  theory,  some  eomrie* 
tioD,  it  will  be  felt,  that  any  how  the  ftota  have  to  be  aoooanted  for ;  further 
investigation  will  follow ;  and  if  it  appear  tliat  no  oonection  b  required,  the 
truth  will  be  established,  and  the  hostile  theory  will,  sooner  or  later,  give  way 
and  disappear.  In  these  things,  it  is,  of  coui  x-,  more  than  usually  important 
that  the  facts  Lu  be  selected  for  collection  should  be  such  a^  arc,  in  their  own 
nature  and  undec  the  circumstances,  likely,  to  be  ascertained  correctly,  and 
that  the  business  of  ooUeetion  should  be  in  the  handa  of  those  wbo  bava  no 
bias  to  do  it  otherwise  than  fairly,  no  interest  in  the  result:  and  this  was,  I 
believe,  kept  studiously  in  view  by  those  who  had  the  management  of  our 
great  statistical  work,  tin?  recent  C^^nsus  of  our  own  country,  which  we  are 
still  stiulying;  hut,  wiicther  they  were  successful  or  Dot,  in  this  respect,  hu 
already  iiecomc  matter  of  discussion. 

The  work  itself  is,  undoubtedly,  one  of  the  greatest  monnmeota  that  has 
ever  been  presented  to  a  nation,  as  a  record  of  its  own  constituent  elema^ 
and  oonditon;  compiled  and  commented  on  with  singular  industry,  jnd|fe« 
ment,  acuteness,  and  intpnrtiality, — the  Doonisday-buok  of  the  peepit  of 
England,  as  the  gn  at  volmue  of  the  Conqueror  was  of  its  surface. 

Nor  can  I,  while  speaking  of  slatisticii,  avoid  referring  to  the  btatiatical 
Congress  which  took  place  at  Brussels  about  this  time  last  year ;  which  bad 
mainly  for  its  object  to  produoe  uniformi^  among  difihrent  nations  in  the 
selection  of  the  facts  which  they  should  record,  and  in  the  manner  of  reeovd* 
ing  them ;  without  which,  indeed,  no  satisfactory  comparisons  can  be  esta- 
blished, Morej^uUs  can  safely  be  deduced.  To  bring  about  such  a  uniformity 
absolutely  is,  I  am  afraid,  hopeless ;  inasmuch  as  the  grounds  of  difTerenee 
are,  in  many  cases,  so  deeply  imbedded  in  the  laws,  the  iuslitutions,  and  the 

habits  of  the  diffMrent  ooantries,  thai  no  hammer  of  the  statist  ia  likely  to 
remove  them. 

To  understand,  however,  the  points  of  difference,  even  if  they  are  not 
removed,  is  in  itself  one  great  step  townn!««  tbp  o!)iprt.  It  at  least  prevents 
false  conclusions,  if  it  does  not  fully  provide  the  means  of  establishing  the 
true  ones.  It  gets  rid  of  sources  of  error,  even  if  it  fail  of  giving  the  full 
means  of  ascertaining  truth.  Take,  for  instance,  the  case  of  criminal  sta- 
tistics. We  wish  to  ascertain  the  comparative  prevalence  of  difi«»ent  crimes^ 
either  at  different  times  or  in  different  countries.  For  this  purpose  most  we 
not  know  under  what  heads  the  jurists  and  statists  of  the  times  or  countries 
to  be  compared  array  the  various  offences  which  are  roeorded  ;  with  whnt 
amounts  of  penalty  they  were  visited;  and  with  what  rigour,  frou  time  to 
time,  the  penalties  were  enforced  ? 

That  which  is  called  manslaughter  in  one  country,  and  assassination  in 
another,  is  called  murder  in  a  third.  That  which  in  one  ooaatry  ia  pnniahed 
with  death,  in  another  is  \'isited  by  imprisonment.  The  baokmptey  which 
In  one  countiy  is  a  crimes  in  another  is  acivil  olfonoe. .  The  juvenUe  nQbnoce 
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lAidi  in  one  eoontiy  are  piinnhed  by  imprMonment,  and  ewelt  the  erimliuii 
ad^Kkr,  in  another  ave  treated,  as  they  should  in  many  easei  be,  only  as  a 
nbject  of  conpaiiion  and  oorrectioD, — take  no  plaoe  in  the  eriminai  ealendar 

ttall. 

Indeed,  it  is  one  of  the  diHiculties  which  beset  a  large  proportion  ol^  these 
iiirestigaiioDs,  whether  into  morals,  health,  education,  or  legislation,  and 
vhieh  mvnU  always  distinguish  them  from  those  which  deal  either  with 
natter  or  defined  abetrMtlons,  that,  as  I  have  said  before  in  using  the  same 
terms,  we  are  often  uncertain  whether  we  mean  the  same  thing;  whether,  in 
fact,  when  we  are  using  the  same  denominations,  the  same  weights  and 
mea-iures  are  really  employed.  Saoh  conferences^  bowe?er,  as  those  of 
Brus»cl:>  lend  much  to  limit  the  ( .\t(  nt  of  trior. 

Among  the  objects  which  may  best  occupy  the  attention  oi  the  Statistical 
Seetion  at  the  present  monent,  will  be  the  disevwion  of  a  dedmal  coinage, 
and  the  utatintles  of  agricnlttiral  prodnee.  It  is  important  in  regard  to  both, 
that  by  prerioos  sifting  and  discussion  not  only  the  best  condnsions  should 
be  arrived  at,  but  the  subject  should  be  so  faniiliarizod  to  general  apprehen- 
him  as  to  secure  the  widest  co-operation.  In  i  t  l:;mi1  to  a  change  in  the 
G<Hiuige,  the  interests  and  feelings  of  the  lower  classes  nmst  be  especially 
oonsalied;  and,  with  this  view,  witliout  expressing  any  ultimate  opinion,  f- 
vooU  reeommend  to  those  who  are  considering  the  qnestion,  the  perusal  of 
a  pampUely  full  of  important  matter,  by  the  late  Mr.  Laurie,  the  work  of  the 
last  hours  of  a  nian  of  eminent  knowledge  and  virtue,  which  he  had  hoped 
to  be  able  to  communicate  in  peison,  as  a  pap^  r,  to  the  present  erecting. 
With  regard  to  the  statistics  of  agriculture,  if  the  object  be  to  procure  such  a 
knowledge  of  the  facts  as  shall  guide  the  operations  of  tiic  consumer  and  the 
nerehant,  I  would  suggest  tlua  they  should  be  taken  and  paUishsd  at  two 
periods  of  the  year,  once  in  the  spring,  reeording  the  extent  of  soil  devoted  to 
each  kind  of  grain, — a  faet  eaiiiy  ascertained ;  the  second  time  as  soon  as  the 
harvest  concluded, — anrionnciiiL'  the  amount  of  the  crop,  as  ascertained  on 
several  siu  cimpn  fields  umler  ditlerent  circumstances  of  soil  and  climate,  and 
applied  in  due  proportion  as  a  multiple  to  the  acreage  already  published. 
A  reaUy  accurate  census  of  the  harvest  is,  I  believe,  impracticable,  at  least 
vithhi  the  period  which  would  alone  make  it  ▼alaable  for  present  use ;  and 
the  appradmation  which  I  have  suggested  would,  I  conceive,  be  adequate  to 
the  purpose. 

In  regard  to  Geography  and  Ethnography,  there  are  few  Sections,  I  believe, 
which  have  morir  general  interest,  and  none,  I  imagine,  which  would  be  more 
tttractive  here, — where  every  new  discovery  is  connected  with  the  immediate 
iateresta  of  the  pUice,  a  new  source  of  raw  material,  or  a  new  destination  for 
llaiahedworfc;  and  where  every  newcommunieation,  established  and  reported, 
i^  another  channel  for  the  extension  of  that  commerce,  which,  bursting  from 
the  channels  of  the  MerMy>  permeates  and  percolates  every  ereek  and  cranoj 

of  the  known  world. 

The  great  navigations  wliich  are  opening  up  the  heart  of  the  South 
Ameriean  continent,  by  the  i'araguay,  the  Amazons,  and  the  Orinoco ;  that 
ve  tmverring  and  nnitin|{  the  colonies  of  Victoria  and  South  Australia  by 
the  river  Murray;  the  prqyected  exploration  of  North  Australia,  which,  I  am 
snrry  to  say,  is  as  yet  only  a  project,  and  may  require  some  of  the  fostering 
warmth  of  the  Association  to  bring  it  into  actual  existence ;  the  wonderful  dis- 
coveries in  South  Africa  by  Livingston  and  Anderson, — and  the  explorations 
of  Central  Africa  by  Barth  and  Vogel;  the  pictures  given  us  by  CapU  Erskine 
ttd  others  of  the  condition  of  the  ishinderi  of  the  South  Fndfie,  pasting  by 
^«ry  stage  of  tnmsitioo  from  the  lowest  barbarism  to  a  fitness  for  th» 
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bigbeftt  European  and  Christian  culture ;  these,  and  a  hundred  other  topicf, 
awaken  an  ever-new  interest  in  the  mind  of  the  pinlo^ophpr  and  statesman, 
in  the  feelings  of  the  Christian  ami  the  lover  oi  kind.  \V  imt  new  fields 
for  science  !  What  new  o[>purtunities  for  wealth  and  power  I  Wliat  new 
openings  for  good  I  How  important  that  those  who  Issae  from  this  gicat 
emporium  of  modem  commerce— this  more  than  Tyre  of  modem  times — 
should  know  how  to  turn  them  to  advantage  I  Surely  your  periodical  visits 
here,  with  their  kindlinir,  ^stimulating— I  was  going  to  say  contagioua  ipfto* 
enct^,  ait'  iiu  mean  in>trumL'iit  for  such  a  purpose. 

It  cuniiuL  be  lur  uotliing  tliat  tiie  heroes  of  every  brauch  of  science  are 
tmembled  from  many  oouDtriee  within  tbcee  walla»  and  are  hrooght  into  per- 
•onal  contact  with  the  most  enterprising  and  pubiie^pirited  of  our  merchants; 
that,  in  the  language  of  my  distinguished  predecessor  in  this  chair,  slightly 
adapted,  "  the  counting-house  is  thus  brought  into  juxtaposition  with  the 
laboratory  and  the  study."  Commerce  will  more  limn  ever  be  auxiliary  to 
science}  and  science  more  than  ever  the  helpmate  of  commerce ;  and  a  ^ill 
further  impolse  will  be  given  to  those  benefieial  iaflnenoeiy  wltieh»  in  apila 
of  some  painful,  though  neceisary  interruption,  occasioned  by  our  present 

ntp  of  wart  9l  good  Providence  it  so  visibly  extending  over  the  whole  habil* 
able  globe. 

It  is  happily  becoming  every  year  less  and  less  necessary  to  press  these 
things  on  public  notice.  In  an  age  of  gas  and  steam — of  steam-engines  and 
■team-boats— of  railroadi,  and  telegraphs,  and  photograph»--tbe  importanea 
of  science  is  no  longer  questioned.  It  is  a  truism— a  commonplace.  We 
are  far  from  the  foundation  days  of  the  Uoya!  Society,  when,  in  spite  uf  the 
example  of  the  monurch,  their  proceedings  wen^  the  ridicule  of  tfio  Court; 
and  even  the  immortal  Butler  thought  the  labours  of  a  W  aUiS|  a  Sydenhanif 
a  Harvey,  a  Hooke,  or  a  Newton,  tit  subjects  for  bis  wit. 

It  iistili,  however,  worth  inquiring  whether  soffiofamt  faeiUtiee  for  ednoadon 
in  science  exist  or  are  iu  progress  in  our  countfy  $  and  whether  Goveinaient 
or  other  important  bodies  provide  sufficient  encoangemettt  and  reward  for  Hn 

prosecution. 

isoWf  in  regard  to  the  former,  there  can  be  no  doubt  that,  until  a  very  late 
period,  the  assistances  to  scientific  education  furnished  in  this  country  either 
bj  edneational  instltutious  or  the  State  were  very  slight,  and  totally  nnworlky 
of  the  object  or  the  nation.  Look  at  the  lower  schools  i  until  very  lately 
nothing  but  reading  and  writing,  and  hardly  that,  was  ever  offered  to 
the  labouring  classes.  Look  at  the  <:rammar  schools:  they  were  limited 
to  the  acquisition  of  a  small  modicum  of  Greek  and  Latio>  often  not  even 
of  arithmetic.  The  middle  classes  of  society,  those  who  did  not  send 
thmr  ehildien  to  the  Univereatiee,  had  no  opportunity  of  acquiring  any,  the 
slightest,  knowledge  of  science,  whether  pracucal  or  abstract,  save  from  the  no- 
tested,  ill-respected  teachers  at  private  commercinl  schools,  or  from  thecRsnal 
visit  of  an  itinerant  lecturer  with  h'i<  travelling  apparatus.  But  what  did  the 
Universities  ?  My  own  university,  Uxtord,  to  which  I  acknowledge  in  other 
fcapeeto  the  highest  obligations,  did  little  for  physical  science,  ^hie,  dwi 
the  study  of  Mathematics,  as  an  exercise  and  training  of  the  underrtandiDgv 
received  its  honours  there,  though  the  genius  of  the  place  iiaa  never  yet  been 
favourable  to  the  pursuit.  True,  that  until  comparatively  a  recent  period, 
the  honours  of  the  sister  University  were  <  xclu^ivoly,  or  nearly  so,  confined 
to  the  same  science;  and  that  the  sciiool  oi  Newton  has  seldom  been  without 
names  not  unworthy  of  such  a  founder*  But  even  there  the  Matthematica 
were  etUl  too  exclusively  regarded  as  a  mere  tialning  of  the  undewtaadln^ 
and  not  aa  an  inatrument  for  the  diseoveiy  of  Airthof  truth;  a&d  the  AurtM 
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iras  somewhat  barren  of  fresh  fruit.    Such  as  it  had  been  in  the  time  of 
XewtoD,  such,  in  a  gr*  at  (it  c?rer.  for  a  century  and  a  Iialf,  at  least,  it  remained, 
Bui  lo  other  than  limliieniatical  iscicnce,  I  believe  I  may  say  at  tithtr  Urii* 
vei^it),  encouragemeut  there  was  little  or  none.    If  uovv  aud  then  a  yro* 
femor  was  to  be  fooDd  wiioie  title  pfomiied  tometliiDg  of  the  kind,  on  ap« 
proachiog  him  yon  would  find  that  bis  existence  was  little  more  than  nomioali 
that  hb  courBes  were  noi  fire^uented,  even  if  they  were  offered,— H>r  if  it  al^ 
only  by  those  who  were  considered  rather  as  the  idle  men ;  because  success 
ill  them  was  not  only  no  advumage  in  the  University  career,  but,  by  the  time 
which  tbev  abstnusted  from  the  rewarded  studi^  was  a  po:»itive  loss  and  ob« 
struedon  in  the  way  of  the  honoan  and  emolapieDti  of  the  place.   So  that 
it  vkht  fittrtjr  be  said,  that  if  any  advance  was  made  in  soeh  scienees,  at  least  in 
the  Univenitaes  of  England,  it  was  rather  in  spite  of,  than  by  reason  of,  tho 
system  pursued  in  those  otherwise  useful,  noble  and  magnificent  institutions. 
Id  Scotlajid,  indeed,  the  extended  study  of  medicine,  connected  as  it  is  with 
&o  many  other  branches  of  science,  together  with  the  less  amount  of  arti- 
ficial forcing  into  other  studies,  led  naturally  to  the  pursuit  of  physical 
•eience,  and  n  Blaek  and  a  Gregory,  a  Leslie  and  a  nayftur  had  no  rival 
eootemporary  names  at  Oxford  and  Cambridge.    The  names  of  a  Whewell 
sad  a  Herschcl,  m  Airy,  a  Challis,  and  a  Sedgwick,  of  a  Powell  and  a  Dau« 
beny,  and  a  Buckland, — ala^i,  that  he  is  only  a  name  now  ! — would  forbid  the 
asiertion  in  regard  to  more  recent  tiiiiri.    But  what,  meanwhile,  was  the 
^laie  duing?    That  State  which,  with  its  limited  population  and  territory, 
depends  not  upon  the  number  of  its  people,  but  upon  the  individual  value 
of  csch  man,— not  npon  the  number  of  its  acres,  but  u|h»i  their  skilful  coIti> 
vatioo<«-nQt  even  npon  the  resources  of  its  surface^  however  well  developed* 
but  upon  the  mines  which  lurk  br  n(  ath  it, — not  vwn  upon  its  mines,  but  upon 
^\\  the  varitnis  and  varving  manutac  tares  which  the^c  mines  give  extraor* 
(iioary  laciiities  for  carrying  on  ;  not  even  on  these  nmnulactures,  but  on  the 
tllnded  comwerce  and  navigation,  which  are  necessary  to  provide  the 
neterials  to  dmw  them  forth  from  the  remotest  comers  of  the  eitrtb>  and  to 
send  them  bach  with  spced>  safety,  and  ceconomy,  in  another  form  and  com* 
^>iriUioa,  often  to  the  very  spots  from  which  they  were  derived; — in  a  word, 
dependent  for  the  full  development  of  its  agriculture,  its  mining  industry,  its 
manufartnre^  and  itscommert  o,  u|ion  the  widest  extension  and  the  fullest 
cultivauuu  ot  Cliemistry,  of  Natural  iii^tory,  of  Mineralogy,  of  Geology,  of 
Astmnom^  of  Meteorology  aod  Mechanics*  Whet  did  the  Sta*e  fbr  theit 
^iogs?   Why,  absoiuiely  nothing.   There  was  for  a  time  a  Board  of  Lon- 
gitude, which,  instead  of  enlarging  and  improving  it,  it  abolished;  a  Board 
of  Agriculture,  w  hich  it  dropped  :  a  School  of  Naval  Architecture,  \vhirh,  at 
the  bidding  of  a  narrowceennorj!v,at]d  at  the  instaneeof  so-called  pi  lutical  men, 
it  abolished  when  the  fruiis  wt-re  ripening;  a  School  of  Naval  Instruction  at 
^Mnnouth,  which  it  dropped.    Here  and  there  still  survives  a  grant  from 
the  boQDty  of  an  individual  monarch,  grudgingly  adopted  by  the  Stete,  d 
106  for  a  Professor  of  Natural  Philosophy  at  Aberdeen,  or  io  guineas  for  a 
similar  Professor  at  St.  Andrew's,  or  150/.  to  one  at  Glasgow,  or  SOL  to  one 
at  Edinburgh,  and,  more  recently,  gr?^nts  of  100/.  a  year  each  to  four  or  five 
Professors,  in  each  of  the  old  Universiiits  ot  1  i);j:l'ind.    This  is,  oa  far  as  I 
•an  discover,  all  that  the  magnihcent  State  of  Bniam  did,  until  recently,  for 
ihit  Sdseee  on  whieh  her  wealth,— and  if  her  wealth,  her  power,-Hind 
If  her  powsr,  her  very  eiisteocev-*Ha  dependent   True,  one  advantage 
have  enjoyed*  which  Is  Indeed  worth  all  the  organlaed  instruction  in  the 
wwid  which  deipotitai  coold  offerif-i>«<  although  no  mmntt  fairly  worth  tha 
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ieven/*— that  of  security  for  life  and  property ;  of  the  free  exercise  of  thought 

and  action  ;  of  n  religion,  whicH  does  not  chain  the  oMPffrips  of  mind  and  cha- 
racter, but  stimulates  and  exorcist's,  while  it  rcgulatt-  and  iIik  cfs  tliem  ; 
aiid,  though  laiit,  not  lea»t,  that  of  a  country  to  be  urouU  ot,  and  to  be  food 
tof,  and  which  every  one  desires  to  bequeathe  to  hit  posterity  better,  meie 
heantiful,  and  utronger  thaa  he  found  it.  And  it  is  by  reason  of  this  indireei 
influence  on  national  character,  that  in  spite  of  the  more  than  want  of  ca- 
oouragenent  of  science  of  which  our  (lovrrnmrnt  has  hern  pnilty,  England 
has  vi't  to  boast  of  an  array  of  men  of  sciciic«',  of  workers  aud  d!<;r<»vtrer«, 
if  not  always  of  tf  aclars,  micIi  as  slie  need  not  be  ashamed  to  siiow  by  the 
side  ut  any  other  country,  whatever  stimulants  ui*  eiicouragemeuts  its  Govern* 
meat  may  have  supplied. 

But*  because  so  much  has  been  done  by  the  spontaneous  vigour  of  the 
people's  character  and  of  their  political  and  religious  institutions,  withont 
special  assistance  or  encouragement,  does  it  follow  that  «:till  more  wotdd  not 
be  done  witli  those  aids?  Such,  happily>  i?*  not  the  opinion  of  tlie,  present 
day, — not  the  opinion  of  tlie  Legislature, — not  tliat  of  our  Universities  ihein- 
selvs.  We  do  not  believe  that  such  diflieulties  are  an  adrantage  even  to  the 
vigour  of  the  plaot»  still  less  to  its  extended  propagation ;  and,  accordingly, 
individnals,  colleges,  and,  I  hope,  Governments,  are  now  heartily  and  honestly 
engaged  in  repairing  the  (h  ficiencies  of  centuries,  and  not  ordy  in  promoting  the 
general  development  of  intellect,  but  especially  in  directing  it  to  t!ir  fk  idsof 
science.  And  liappily,  the  facilities  for  the  purpose,  already  at  liand,  are 
enormous.  The  Chaucelh>r  of  the  Exchequer  need  not  apprehend  exce£«ive 
demands  upon  his  treasury  to  meet  the  case;  though,  if  they  were  neoeamry, 
I  believe  he  is  too  sensible  a  man  to  withhold  them:  but  such  demands  aie 
not  required.  The  encouragements  and  assistances  already  given  by  the 
State  to  the  eilucation  of  the  peo[)le,  in  various  shapes;  the  superior  class  of 
trained  and  exanuued  teachers,  who  are  spreading  over  the  land,  and  whose 
training  has  in  no  small  degree  been  in  physical  science ;  the  books  provided 
for  early  education  by  our  Societies  and  by  indivldDal  enterprise  having  the 
same  character;  the  eveiy*day  more  and  more  acknowledged  conneaimi 
between  agriculture  and  science  showing  itself  in  such  papers  as  enrich  the 
pages  of  the  Journal  of  the  Royal  Acrrirulfural  Society  ;  the  establishment  of 
the  Department  of  Science,  with  its  i>chool  of  Mines  under  the  Hoard  of 
Trade;  the  improvement  which  is  to  be  expected,  under  the  action  of  the 
Charity  Commissioners,  in  the  system  of  our  old  grammar  schools;  the  spon- 
taneous action  of  our  old  Universities,  not  superseded,  but  facilitated  and 
stimulated  by  parliamentary  interposition : — ^these  and  such  Mke  changes* 
whicli  are  taking  place,  partly  within  the  bosom  of  society  itself,  and  partly 
by  thr  a(  tinn  of  (iovemmeiit,  will  shortly  provide  such  means  of  scientific 
education,  although  not  >vst(  ni  iu-cd  with  the  exactness  of  Continental  organ- 
ization, as  will,  after  our  rough  English  fashion,  ade<]uately  provide  for  all 
our  wants  in  that  respect,  and  give  us  no  cause  to  lament  over  any  consider- 
able deficiencies  in  practical  result. 

But  will  there  be  encouragement  to  make  use  of  these  facilities  ?  Are  . 
tliere  rewards  in  prospect,  whether  of  direct  emolument  or  social  considera- 
tion, which  will  induce  men  "to  wear  out  nights,  and  live  laborious  days," 
in  a  service  which  has  hitherto,  in  the  world's  eye  at  least,  appeared  often  to 
be  ill  requited?  Now,  the  real  stimulant  to  science  hasut  all  times  been  the 
delights  of  the  porsnit  itself,  and  the  consciousness  of  the  great  services  ren- 
dered to  humanity  by  every  conquest  within  the  domain  of  troth;  but  still 
these  questions  may  fairly  demand  an  answer.  To  the  questions  of  pecuniary 
tawardi  I  will  presently  advert;  they  have  certainly  been  miserably  inade* 
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quale ;  Imt  io  regard  to  iodal  consideration,  I  think  there  has  existed  some 
WMUidentuMling.  It  baa  been  often  aaserted*  and  made  the  sobjeet  of 
luBfltttation  or  complaints  that  men  ofidencedo  not  enjoy  in  this  free  countiy 
the  con:4ideration  which  they  do  in  some  countries  less  favoured  otherwise  in 

their  in-'litutiorm  than  ourselves.  Xow,  if  by  this  it  is  intended  to  cxpreit 
that  nu  n  ot  >(  H'neo  uve  not  made  Kmghts  of  the  Garter,  or  Pt^er^  of  Parlia- 
lueut, — tiiat  tliey  are  Dot  olten  met  wilb  in  the  huuutd  of  wealili  and  la^hioD, 

— tfant  tfaey  «ie  not  called  into  the  eonneib  of  their  SoTereign,  or  lent  to 
lepveteni  ner  in  foreign  Courts,  I  admit  the  fact;  but  then  I  £>ntit  whether 
these  are  the  natural  or  fitting  objects  of  ambition  to  tbemdentific  man  :  and 

if  it  is  intended  hv  thp  assertion  that  they  are  not,  a?  a  class  of  indi\  idtinl", 
appreciated  by  their  fellow-citizens  for  their  genius  and  honoured  lor  their 
services,  1  cannot  so  fully  admit  the  fact.  I  would  ask  any  of  thos-^  who$e 
preaenoe  adorns  this  Meeting,  do  they  not  find  that  their  names  are  a  pass- 
port into  any  eocietf ,  the  proudest  of  the  land  ?  Whose  doors,  that  are  worth 
entering,  are  not  open  to  them  ?  There  areeertainadTantages,superficiaUy  con- 
sidered, which  will  always  belon^r  to  nicrr?  wealth  or  power;  but  are  they  such 
as  the  lover  of  •science  ean  bring  hiraseU'  to  envy  or  desire?  \\'h(rrver  he 
is  kuu\\  li  he  i.->  li  Diioured — witness  in  themselves  the  Meetings  uf  tlii>  irit  at 
AsaocialiuQ,  and  of  other  kindred  bodie^i,  who  vUit,  froiu  tiaie  to  time,  dif- 

faenlqunitersof  oor  land:  whereistheirppesencenothai1ed,not  stmggledfor? 
Where  is  it  not  tlie  endeavour  of  rank  and  wealth  on  every  such  ocoasion  to  do 
hononr  to  Itself  by  showing  honour  generally  and  penonallj  to  those  who^  by 

their  s«c^ef»?fit!  pursuit  of  science,  have  done  honour  to  our  own  or  foreifrn 
la!^f!«?  If,  indeed,  there  be  anything  yet  wanting  in  this  respect,  eitlu  r  )u  our 
[nfople  ur  our  GoverDmeDt,the  progress  of  education  in  science,  to  which  i  have 
before  alluded,  will  soon  supply  it.  When  the  various  classes  of  our  population^ 
in  their  eehoohs  tlieir  meehanieir  inslitates,  aod,  not  least,  in  their  eoUegeSf 
are  themselvea  leas  ignorant  science ;  when  they  have  learnt  to  appreciate 
its  value  by  personal  acquaintance  with  its  trutfis;  there  is  no  fear  that  those 
at  who?e  feet  they  have  snt — ^whoce  names  are  familiar  to  thf  in  in  association 
with  so  valuable  an  acquisition — will  not  receive  all  due  honour  and  regard. 
Whether,  or  to  what  extent,  the  r^ult  will  be  a  greater  association  of  science 
with  political  position,  and  how  fhr  sneh  asM)eiiSion  would  be  adnrnttgeoae 
to  either  politics  or  science,  is  another  question.  The  experienee  of  foreign 
countries  on  this  head  can  hardly  be  held  to  lie  quite  satisfactory.  I  am  not 
fure  that  their  men  of  science  have  been  very  succ^ful  politicians,  or  that 
j^rieiice  itself  has  profited  by  the  union.  Public  life,  not  less  than  science,  is  a 
jealous  mistress,  and  does  not  well  tolerate  a  known  devotion  to  any  other 
pursuit.  It  has  besides  a  science  of  its  own,  essenUat  to  it,  especially  in  a 
free  ooontry, — ^the  knowledge  of  men ;  and  this  is  not  always  the  special  gift 
of  men  of  science,  who  deal  less  with  men  than  with  things  and  thoughts; 
and  I  am  not  sure  that  the  qtnlitie?,  which  fit  a  man  for  success  in  the  cne 
pursuit,  are  peculiarly  advantageous  to  hiin  in  the  other.  This,  however,  is 
certain, — that  those  ^^  hu  administer  the  affairs  of  this  eountry  ought  at  least 
^  (I  do  not  thiuk  a:^  yet  they  do)  to  know  enough  of  science  to  appreciate  its 
valuer  aod  to  be  acquaints  with  its  wants  and  with  its  bearings  on  the  in- 
tnwiatt  of  society;  but  such  knowledge,  I  cannot  doubt,  will  soon  become  the 
common  appanage  of  all  well-educated  men ;  and  when  it  is  so,  as  I  said 
before,  whatever,  either  in  the  position  of  science  itself,  or  of  men  of  science, 

isstili  u  antine,  will  snna  be  supplied. 

To  accelerate,  however,  this  process,  1  woukl  gladly  see  a  more  direct 
communication  eittabKshed  between  the  organs  of  power  and  setentillc  bodiei« 
SmMng  in  this  nspcei  h«i  tim^  been  done  by  the  PerUamentaiy 
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CooimittoB  of  llui  AiMMiitioii,  lod  tiie  ntoUt  hm  been  alfitdj  wtm  ta  tht 
inentaed  atteDtlon  of  Parliament  and  Governinent  to  scientifio  objeets.  StiB^ 

however,  in  regard  to  science,  T  must  admit  that  the^re  is  one  great  deficiency; 
for  often  may  it  be  said  of  srionco,  as  was  said  satiricaily  of  virtue  by  the 
poet,  laudatur  et  a/ffet, — it  i»  praii^cd  and  starvei.  The  man  of  science  may 
QOt  desire  to  live  luxuriously ;  he  may  not  (nor  ought  he)  desire  to  rival  his 
otighboort  in  the  foUiee  of  equipage  and  ostentation,  whiob  are  often* 
indeed)  fatlier  a  burden  imposed  by  the  customs  uf  society  than  an  advantaga 
or  even  a  gratification  to  the  parties  thmiselves ,  but  he  must  live  ;  and  for 
the  sake  of  science  itself  he  ought  tobe  able  to  live  free  from  those  anxious  eares 
for  the  present  aud  the  future  or  from  the  calls  of  a  profession,  u  htch  often 
beset  and  burden  his  laborious  career.  Why  was  oar  Daltoo  compelled  to 
vaila  the  powers  of  euoh  an  intelleot  on  private  teaching?  Aa  a  teaoher*  % 
phyeioian*  or  a  clei|nrraant  or  more  rarely  as  a  partner  in  a  profitable  patea^ 
such  a  man  may  cam  a  oompptrnce,  and  give  to  science  the  hours  which  can 
be  spared  from  his  other  avocations;  and  it  h  indeed  astonisliing  what 
results  have  been  the  produce  of  these  leavings  of  a  iabonouii  life, — these 
leisure  hours,  if  so  they  may  be  oalled,  of  men  who  are  engaged  in  ardoons 
duties  of  another  kind.  But  this  ought  not  to  be ;  and  it  will  not  long  be^  I 
am  confident.  It  must  give  way  before  the  extended  oulti\  ation  of  science 
itself.  The  means  of  occupation  in  connexion  with  our  schools  and  our  col- 
leges, and  our  examinations,  will  increase;  and  I  cannot  but  hope  that  a 
grateful  country  will  iusiet  upon  her  benefactors  in  science  receiving  a  more 
Bberal  slMtfo  or  her  bounty  than  has  hitherto  been  allotted  them.  If  I  reeol> 
loot  right,  out  of  the  1200/.  which  are  annveUy  appropriated  in  peosioiia  to 
the  successful  cultivation  of  science,  literature,  and  arti  a  poor  pension  of  SOL 
is  all  that  Inst  yo,\T  ffll  to  the  lot  of  science :  and  in  former  years  the  dispro- 
portion hti.s  oUiiu  bet  n  httle  less  remarkable.  I  do  not  grudge  their  share  to 
Literature  and  Art ;  but  I  confess  I  cannot  but  consider  that  the  labours  of 
Seienoe  are  at  leeet  of  equal  value  to  a  nation'a  welfare  i  that  they  hftve  at 
least  an  equal  daim  upon  her  gratitude,  and  I  am  sure  that  they  stand  ia 
less  need  of  encouragement  and  support. 

Nor  have  I  any  fear  that  tfie  study  of  Science  should  ever  become  too  ex- 
clusive, that  it  should  make  us  too  material,  tiiat  it  i»hould  overgrow  and 
fesniother  those  more  ethical,  more  elevating  iufiucnoes,  whiuh  are  ^uppoa^d  to 
grow  IVom  the  pursuit  of  Literature  and  Art. 

In  the  ftiet  place,  the  demands  of  Sdenoe  upon  the  patient  and  laborious 
exercise  of  thought  are  too  heavy,  too  severe,  to  make  it  likely  that  it  should 
ever  hpcome  tho  favrmrite  study  of  the  many.  In  Art  and  Literature  the 
mind  of  the  student  is  often  comparatively  passive,  in  a  state  of  almost  passive 
enjoyment  of  the  banquet  prepared  for  him  by  others;  in  the  pursuits  of 
Seienoe  the  student  must  work  hard  for  his  mtelleotual  fare.  Ha  eaanot 
thiow  up  his  oan. 

Ami  let  his  little  bark  attendant  uul, 
Pursue  the  triuuijili,  aud  partake  the  gtic, 

but  he  must  tug  at  the  oar  himself,  and  take  his  lull  share  in  the  labour  by 
which  his  progr^  is  to  be  made. 

Noi^  when  I  rsad  the  works  of  a  Wbewell,  and  a  Herschel,  and  % 
Brewster,  a  Hugh  Miller,  or  a  Sedgwiok,  and  a  hundred  others,  the  glory  of 

our  day?,  can  T  see  any  reason  for  apprehending  that  the  study  of  Science 
deprives  the  mind  of  imagination,  tlie  style  of  grace  and  boRuty,  or  thocha* 
racter  of  its  moral  and  religious  tone,  its  elevation  and  rehneinent. 

And  uow,  ladioiaod  gentlemen,  1  have  done.  Once  more  assuming  for  a 
womt  the  oharwter  of  %  reprmmtativi  of  this  grMt  town,  I  welcome  yoo* 
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the  British  Aasodatioiiy  a  aeeoDd  time  to  LWerpooL  It  is  right  tbat  yon 
tad  LiTerpool  should  have  frequent  meetings^  and  should  cultivate  «D  ioti- 
matc  acquaintance.  There  is  no  place  which  can  do  more  for  science  if  she 
pleases;  none  has  opportunities  so  extensive  of  becoming,  !>y  her  ships  and 
commercial  agencies,  by  her  enterprising  spirit  and  her  connexion  with  every 
soil  and  climate,  the  missionary  of  science, — perhaps  in  this  place  I  should 
lather  say  the  importer  of  the  raw  material  of  faets  and  obsenrattODS»— the  ex- 
porter of  the  manufactured  results  arising  from  their  icientiflc  diseoBsion. 
Tliere  ia  no  town  which  owes  more  to  science.  Without  science  can  her  vefsels 
?tir  without  danger  out  of  sight  of  land,  or  walk  the  waters  independent  of 
v\iiid  or  tide  ?  Without  science  would  they  have  docks  toshelti  r  them,  rail- 
roads to  briug  their  produce  to  their  docks,  telegraphs  to  announce  their 
moTementSy  manufaetores  to  lireight  them  to  distant  lands  ?  I  do  not  heUeve 
thail  Liverpool  is  insensible  to  her  obligations.  This  magnificent  reception 
b  one  eTideoee  of  the  feellng>^but  a  still  better  is  to  be  found  in  her  liberal 
support  to  sueh  institutions  as  the  Public  Libraries  and  IMuseiini?^,  as  her 
Collegiate  institution  and  her  Mechanics'  Institute^  and  above  all  her  mag* 
niticent  Observatory, 

Again  I  welcome  the  British  Association  for  the  Advancement  of  Science 
to  tlw  walls  of  Liverpool,  fully  assured  as  I  am  of  the  great  benefits,  direct 
and  Indirect,  which  their  presraoe  will  confer  upon  the  town*  and  of  the  deep 
sense  which  the  inhabitants  entertain  of  the  honour  confeired  upon  them  bj 
this  repeated  vuit. 
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< 

Jouro.  de  TEmpire,  3  Janv. ;  Moni- 
tear,  9  Janv.  1812. 

petl  at  these  places.   The  air  was  quite  calm, 

and  no  noise  was  heard.    During  these  shocks 
great  clefts  opened  In  the  ground,  from  ^vhich 
quantities  of  water,  sand,  and  pieces  of  coal 
were  thrown  out.   Large  lakes  were  formed 
in  mai»y  places.    The  level  of  the  ijrouud  was 
permanently  raised  and  depressed  in  various 
localities,  and  a  bar  thrown  up  across  the 
Mississippi.   Trees  were  teen  to  bend  l)efore 
the  shocks,  and  were  often  locked  together  so 
that  their  branches  were  torn  and  ])roken. 
For  further  detaik  nee  the  authorities  quoted. 

A  thick  fog  prevailed  at  the  time,  but  soon  nftfr 
the  earthquake  the  lamps  gave  light  as  usual 
(in  the  streets  ?). 
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Pouqucville,  loc.  cii. 

Ditto. 
Ditto. 

Ditto. 

Gamier,  M^teorol.  p.  116;  Ann.  de 
Chim.  et  de  Phys.  t.  xi.  p.  323 ; 
Joiirn.  de<5  Dcbats,  27  f'v.  3  et 
10  Mars;  Mmiitcur,  10  Mara;  An- 
nual Register,  1816,  p.  22;  Til- 
loch's  Magazine,  voL  Ixvii.  p.  148. 

1 
1 

At  Lisbon  the  people  quitted  their  houses.  There 
had  been  a  storm  the  day  before,  after  whieh 
the  weather  was  remarkably  calm  and  sultr}- 
TintH  the  shock,  which  was  succeeded  by  heary 
rrin.  A  meteor  appeared  immediately  aJFtcr  the 
first  shoefc.  Flock >  of  Itird?  tilled  the  air,  utK  r- 
ing  the  most  <li5c-ordant  cries.  The  Annual  Re- 
gister gives  0*  55"  and  7*  am.  as  the  hours  at 
Lisbon. 

i 

• 

i 

Felt  on  board  a  ship 
270leagues\V.S.\V. 
from  Lisbon  (in  31" 
15' N.  lat.  and  15* 
10'  W.  long,  from 
Lisbon).    The  first 
shock  was  at  0"  16'" 
.V.M.  (Lisbon  time), 
and  produced  the 
impression  that  tlic 
ship  had  touched 
the    bottom,  the 
grating  motiuu  last- 
ing more  than  two 
minutes.  \  second," 
of  much  le&s  iutcn- 
sity,  was  felt  at  6 
A.M.  (Lisbon  tinu  j. 
On  board  another 
vessel,  120  leagues 
to  the  W.S.NV,  oi 
Lisbon,  Ktrong^ 
shocks  were  felt  at 
O**  42",  lasting  five 
or  six  minutes,  al 
S""  40'",  for  but  two 
ortbree»econdR,and 
al      S?-^  (all  Lis- 
bon time),  for  three 
minutes.  Alsofelton 
board  an  American 
ship  between  Mn- 
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1  ^ 

ll 

ii 
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Shocks  on  two  days 
during  this  montli. 
One  day  of  this  mouth 
At  Lisbon  a  severe 
shock  which  lasted 
nearly  a  whole  mi- 
nute, or,  according 
to  others,  1^  or  3 
minntcs.  The  oscil- 
latiuus  appeared  to 
1>e  from  N.E.  to 
S.W.,  and  were  fol- 
lowed by  others  of 
shorter  duration  at 
6''  46"'  K.U.  i 
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Orleans  io  France  and 
the  neighbourhood. 

Genoa,  and  Porto-Mau- 
ricio  on  the  (lenocse 
coast  (about  twenty- 
seven  milcsfrom  Monte 
Negro).  Also  felt  at 
Marseilles. 

Ditto.     Not  reported 
as  having  been  felt 
at  Marseilles.  Par- 
ticnlarly    severe  at 
Vintimiglia  and  Al- 
benga. 

In  Sicily,  especially  at 
Sciacca.    AI&o  felt  at 
Palermo. 

a 
e 

Day  not  given. 
At  night. 

 June  28, 

5  P.M. 
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Berliner  Spenersche  Zeitung,  1837, 
Nr.  59. 

AUgeniciue  Zeitung,  Nr.  33,  Ddl. 
S.  132. 

Allgemeine  Zellung,  Nr.  24.  S.  94, 
Nr.  26.  S.  102,  Nr.  42.  S.  165; 
Ausland,  Nr.  81.  S.324,  Nr.  110, 
S.  440;  Jnnrn.  des  DJhats,  31 
Janv. ;  Coustitutiounel,  30  et  31 
Janv.;  Colla. 

& 

XS 

e  h 

ll 

Preceded  and  followed  at  Foligno  by  violent 
rain  mixed  with  haiL    A  man  going  to  draw 
water  found  the  well  filled  to  the  brim,  and 
the  furrows  in  the  fields  full  of  muddy  water 
(from  the  rain?).    A  few  minutes  after,  he 
felt  the  first  shock.   On  returning  soon  after 
to  the  well,  he  found  it  quite  dry;  the  water 
also  had  disappeared  from  the  fieJds,  in  which 
deep  cracks  were  to  be  seen.   Near  Bevagna 
much  resinous  and  sulphurous  matter  was  said 
to  have  come  out  of  the  earth.    Here  and  at 
several  other  places  buildings  were  injured. 

• 

;An  undulatory  motion 
of  the  earth  from 
N.W.  to  S.E.,  la>,t- 
ing  seven  seconds. 

An  Mrthnnakf!   

At  Foligno  a  terrible 
shock,  followed  an 
hour  after  by  a  se- 
cond.  At  Bevagna 
the  first  shock  last- 
ed eleven  seconds, 
and  was  followed 
by  five  others.  At 
Rome  the  shocks 
were  undulatory, 
and    not  severe. 
They  recurred  at  3 
P.M.,  and  at  2  a.m. 
the  following  morn- 
ing. At  Foligno  the 
shocks  continued  at 
intervals  up  to  the 
15th.    During  the 
night  of  13  to  14, 
there  were  38. 

Another  vibratory 
shock. 

Another  slight  shock 

Shocks  at  the  hours 
mentioned. 

Lohugbat  in  Kemaon,  in 

theN.E.oflHndostan; 
oil  the  southern  slope 
of  the  western  spur  of 
the  Himalaya, 
llesiua  at  the  foot  of 
Vesuvius. 

Foligno,  Bevagna,  Peru- 
gia,   Assisi,  Spello, 
Montcfalco,  Canara, 
and  in  Home.  Mo^t 
violent  at  the  two  first 
named  places.  Ex- 
tended along  a  line 
parallel  to  the  Apen- 
nines. Felt  at  Parma. 

J 
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1831.  Dec.  25. 

9  P.M.  1 

1832.  Jan.l. 
In  one  of  the 

earliest  hours 
of  the  morn- 
ing. 

 13. 

S< 

1^ 

Night  between 
17  &  18. 

 29. 

  Feb.  1. 

About  noon 
and  10  p.sL 
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on  THB  COMSTAUCTION  OF  KFFICIBNT  I.1FS-BOAT8.  38)^ 


Oh  the  Construction  and  general  Use  of  Efficient  Life-Boatt* 
By  Major- Geaeml  Cuesney^  /{.^.^  D.CL.,  F,R,S,  ^c. 

Compared  with  ooean  steam-nfivigatJon,  tfie  subject  now  to  be  considered 
may  6*^m  to  claim  but  an  interior  place.  Hut  when  I  mention,  that  it  em- 
bnce»  tiie  iate  of  "all  who  go  down  to  the  6ea  in  ships,  and  who  occupy 
their  buiDcas  in  great  waters*"  I  am  penuaded  that  it  will  not  onlj  liave  tlie 
deepest  iaterest  for  all  who  have  favoured  the  Mechanical  Seetion  with  their 
prince,  but  it  will  also,  as  I  hope,  be  the  means  of  moving  a  very  powerful 
lever  in  support  of  the  subject  I  am  about  to  advocate;  fori  feel  Rssured, 
lliat,  on  the  tiouble  prountis  of  scienlitic  construction  and  the  cause  of 
humanity,  ship  asi  weii  as  coant  life^boat:!  may  luily  ciaitu  the  iutiueutiai  sup- 
port of  the  British  AeeociatiOD ;  which  may  tbua  be  the  meaiia  of  iaduoiiig 
niyament  to  provide  Ihe  fonda  which  are  requisite  to  carry  out  thie  greal 
■Hiottal  object. 

•  At  the  meeting  of  the  Association  in  Hull  last  year,  I  endeavoured  to 
>now  ihr  1amenta}>le  deficiency  oflife-boals,  and  the  necessity  of  an  iiii[)rove<i 
con»tructiuu,  OS  weii      ui  a  mure  extensive  orgaiiizatiou  of  these  boat^ 

A  conmittce  was  named  io  conseqoence»  eouitiing  of  Mr*  Geoige  Reonie^ 
Mr.  Blundcfl,  the  late  Mayor  of  Hull,  Mr.  Oldham  of  thaiplaoe»  Mr.  Roberta 
of  Manchester,  Mr.  Thomsoo  of  Belfast,  with  myself  as  president,  to  make 
a  report  on  tbis  ^lubject,  which  I  now  beg  leave  to  submit  to  the  earnest  con- 
fideration  of  the  meeting.  I  should  premise,  however,  that  the  present  commu- 
niottioQ  can  scarcely  be  called  a  iitport  upon  Lite-boat^,  i  have  not  had  the 
Matof  maUugone;  for,  owing  to  tlie  uDwilllDgnem  of  the  various  fiffr' 
boat  aad  shipwreck  societies  to  accept  Mr.  Richardson's  challenge,  and  teH 
the  qualities  of  their  life-boats  against  his  tubular  boat,  I  have  had  but  little 
f  pportuniiy  of  judging  of  the  practical  advantages  of  their  boats.  My  in- 
quiries have  however  shown  how  insufficient  many  of  these  are.  My  remarks 
iuu6t  thus  be  conhned  to  bringing  before  the  Association  the  imperative 
iseenity  of  cstablishiiig  such  a  Duouier  of  seieotifioally-coDstnicted  life^boats 
as  My  be  snffieieiit  to  keep  iiace  with  our  greatly^iocreased  oommerce.  It 
manifest,  that  however  zealous  Ihe  existing  Societies  may  be,  neither  they 
Dor  the  Admiralty  possess  the  necessary  funds  for  this  purpose ;  these  can 
only  be  adequately  provided  by  Parliament.  But  in  order  to  effect  this 
st»)ect  judiciously  and  ecouomicaliy,  it  appears  to  me  must  desirable,  that,  as 
tprdiflrinary  step,  the  British  Assodatioii  should  reeonmend  tilie  Govern 
Mt  to  institute  such  eiperiments  as  will  enable  the  public  to  form  a  judge- 
ment on  a  subject  which  is  beset  with  difficulties.  This  necessity  will  lie 
sufficiently  shown  by  a  brief  enunneration  of  a  few  of  the  appallinc^  facta  col- 
keted  by  me  since  our  last  meeting  at  11  till ;  first  ghincing  ut  the  present  state 
of  the  coasts  of  Great  Britain  and  Ireland. 

For  many  years  a  well-organised  system  of  life-boats  has  existed  at  the 
port  of  Liverpool,  at  the  annual  cost  of  about  £5XNN)$  and  the  carefully  col- 
Uted  facu  contained  in  the  paper  in  my  hand,  show  that  since  1810  the  five 
lirt-boat  jitntions  belonging  to  the  port  of  Liverpool  have  saved  1329  lives, 
and  hive  during  the  same  period  assisted  312  vessels,  which  would  probably 
givt:  &hout  (>0,000  tons;  and  tliis,  at  the  low  estimate  of  £10  per  too» 
aaonats  to  no  leas  than  a  sum  of  £600,000  rescued  firom  the  waves  by  their 
Mm,  Piesttming  that  similar  advantages  woaM  be  the  result  elsewhere^ 
an  extended  system  of  lifift-boats  along  our  coasts,  as  well  as  for  vemols  at 
•ea,  would,  in  point  of  expense,  be  in  fnct  a  trifling  insuranoe  OD  the  car> 
got:*  wliich  would  be  saved  in  consequence. 

^iie  practical  and  successful  efibris  made  at  Liverpool  to  lessen  the  cala* 
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mitlcs  of  the  8ca,  cnn?cfl  tbc  Duke  of  Northumberland  to  offVr  prir(>s  for  \hr 
best  descrij)tif>n  of  life-Lxiat.  This  produced  many  coinj)etitors.  Bui  aUliouizti 
prizes  have  been  awarded,  aud  buat^  constructed  id  accordance  with  what 
was  fmranied  to  be  the  hmi  model,  nothing  hat  been  eiteblblied  which  cS* 
eiently  answers  the  purpose  required ;  and  the  gretler  portion  of  th«  CKMata 
of  Great  Dntain  and  Trclnnd  rontinue  withottt  thn  meua  of  VeMttMlg  OOr 
intrepid  scauKii  from  a  watery  grave  ! 

On  the  south  coast  of  Englaad,  u  liich  is  about  S50  miles  from  tbo  Latid'b 
Bod  to  the  North  Foielnnd,  there  an  but  fifteen  lifeOKMli  etetioned  $  the  * 
eaetam  end  weatern  eoails*  however*  are  better  provided,  theie  being  foiff* 
nine  for  the  former,  between  the  land's  End  and  Prrwick-iipon-Twecd,  a 
distance  of  4-48  miles ;  and  thirty-three  boat«»  for  the  hitter,  a  distance  of  700 
ttUes ;  while  the  eastern  coast  of  Scotland  ha&  but  six  life^boats  in  21I],  and 
the  wcatom  only  hoo,  the  Hebridee  and  Sfaethuid  Maoda  not  having  « lii^e 
Ule*boatl  There  are  five  on  the  caatem  OMst  of  Ireland,  but  net  mm  9m  ita 
western  shores.  So  that  the  Liverpool  establishments  for  the  pn^rvation 
of  life  in  this  respect  exceed  by  two  the  whole  number  in  Sootland,  and  are 
nearly  double  those  of  Ireland. 

The  recital  of  only  a  iew  of  the  loiiea  which  hav«  ocoarred  ainee  tUe  eab* 
jeot  wae  agitated  laaC  vear,  cannot  Ihil  to  ahow  that'it  b  high  time  that  more 
efficieot  and  improved  neana  were  adopted  to  preeerve  the  fivea  of  teafariny 
men. 

During  the  gale  on  the  27th  of  August  1853,  many  casualties  occurred. 
The  Brenda,  with  a  cai^  of  timber  from  Quebec,  was  wrecked  joat  below 
Beaehey  Hand.  Her  crew,  expecting  her  to  founder,  ran  her  on  chore  at 
Newhavea*    No  ordinary  boat  could  have  lived,  aaya  the  account,  in  tlie 

tremendous  surf ;  bi:t  by  the  roeket  apparatus  a  rope  wfi!*  o[ot  out  to  the 
ship,  and  the  crew  at  length  enabled  to  land,  though  m  a  moai  fktiaUc  con- 
didon. 

During  the  came  night,  the  Anatralia,  for  Rio  from  Grimsby,  waa  driven 
ashoro  off  Shorafaam.  The  life-boat  waa  lannehed*  nmde  her  way  thmogh 

a  tremendous  surf,  and  rescued  the  crew. 

A  new  life-boat  was  driven  on  shore  oft  Kimmeridf^e  duriii^:  this  gale; 
nothing  known  of  her  crew ;  and  many  coasters  were  seen  lu  iuunder,  to 
which  no  aid  coiM  be  given  for  want  of  eflkieat  lile*lM)at8i 

Aboat  the  same  dato,  Aug.  91,  the  ship  Marie,  of  1 1 14  tooa,  from  Lima 
to  England,  with  gnnno,  foundered  at  aeat  fortnmtely  her  crew  waa  piclted 
up  by  the  Spanish  barque  Maria. 

Aug.  24>.  The  Jessie  Smith  was  wrecked  ia  the  Orange  River,  and  tuur 
aicB  drownad  Ibr  want  of  a  lile4Kiat. 

flept.  tf.  The  aciwoner  John  Laverock,  from  Glaagow,  waa  wieBked  off 
Iday.    All  her  crew  supposed  to  have  perished. 

Sept.  27.  The  Isaac  Wright,  pncket-slirp,  frotti  Liverpool  to  New  Vorlc, 
fall  of  Gernisn  and  Irish  emigrauts,  i»lruoiL  on  a  rocii,  about  ioriy  miles  &outk 
of  Cork,  in  rough  wealher  and  with  a  thick  fog.  She  b^n  to  tUI  ra|)idly. 
Fortunately  the  Ocnaata,  Captain  Hadfield,  caoM  to  her  aastalaoce,  bet  waa 
only  able  to  take  eight  of  her  cabin-passengers  on  board  ;  and  she  therefore 
snilcfl  for  T>ivt'rj>ool,  to  procure  assistance  for  the  I^ac  Wright,  whicii  was 
very  deep  in  Ute  water  when  the  Ocnasta  left  her.  On  the  2nd  of  October, 
the  ateam«teg  Comthution  started  from  Liverpool  in  quest  of  the  unfiirtanato 
abip,  but  with  what  reault  is  unknown  to  the  writer. 

Sept.  27.  The  Australian  eff>igrant-ship  Charlemont,  \SflO  tons  burthen, 
from  Livcr])ool  witli  4-S5  passenger**.  She  struck  on  Btirwcft  Heads.  The 
gig  was  launched,  and  swamped  \  the  jolly-boat  was  launched,  to  convey  a 


i^idui^cd  by  Googl 


ON  THE  CONSTRUCTION  Of  £FfiCI£NT  LIFE-BOATS.  329 

line  OD  %hott,  but  oapaiied ;  the  long-boat  mslaanehedt  and  eapMsed;  lliea 
tlie  life-boat — it  abo  capsized.    A  passenger  then  voluDteered  to  twim  on 

shore  with  a  rope,  which  he  acconip!i«»he(l ;  and  hnvinp:  snccperied  in  rooover- 
ing  the  life-boat,  it  was  sluog  oo  the  rope,  and  used  as  a  cradle  for  lauding 
the  passeugers. 

SiptfiS.  The  ADDio  Jaae»  horn  Liverpool*  waa  driven  on  the  Benm 
lalaDd,  one  of  tbe  Hebridea.  Her  passengeia  were  emigrants  for  Canada. 
Out  of  460,  S4-8  men,  women,  and  children  were  drowned.  When  off  Barra» 
a  breaker  struck  on  h^^r  f^uarter-deck,  and  the  poop-deck  sunk,  criishing 
^^00  emigrants.  In  ten  minutes  more  she  went  to  pieces.  About  daybreak 
the  tide  ebbed,  leaving  the  fragments  of  the  unfortunate  vessel  high  and  dry, 
vben  the  aorvivon,  102  in  anoiber,  walked  on  shore. 

Oel.  18.  The  Dalhousie,  a  first-class  Indiaman,  waa  tott  off  Beaehey  Head 
in  a  gale  of  wind.  She  foundered  in  26  fathoms  water,  and  every  soul  on 
board  was  lost  excepting  one  seaman.  Her  crew  waa  sixty-one  in  number, 
Slid  she  had  twenty  first-class  passrn^c  rs  (ui  board.  Notwithstanding  the 
gale,  many  of  these  duubtles^i  might  have  i>een  saved*  had  auy  of  tlie  ships 
wbieii  were  near  her  possessed  an  effieieot  Hfe^boat. 

We  have  auch  an  instance  of  the  prewrvation  of  life  from  ahipwreck  by 
the  Bttdehaven  life-boat,  which  saved  the  crew  of  the  iloop  Maigarett  of 
Bideford,  on  the  5th  of  November. 

Nov.  IS.  The  California,  eaiigrant-nhip,  which  left  Sligo  on  the  18th  of 
September,  was  wrecked  150  miles  uti  Achill.  Tiie  passengers  and  crew  left 
the  venel  in  three  boala,  two  of  which  arrived  at  Daoch  and  Dagert,  having 
mgtf  penonaoo  board,  6fteen  of  their  number  having  died  from  expoaure 
and  suffering.  The  third  boat  was  never  heard  of.  The  California  sprang 
a  leak,  and  went  down  immediately.  The  Anne  Eliza,  of  100  tonis,  of 
N,  Berwick,  sailed  from  Newcastle  with  coals,  about  the  end  of  September, 
and  has  not  beeu  heard  of  biuce.  biie  is  supposed  tu  iiavegooe  down  in  the 
gile  abMt  that  time. 

Umi  Ladf  Evelyn,  Captain  McCIellan^  from  Hottg'Koog  to  San  Franciico* 
with  a  cargo  of  merchandise,  2S0  Chinese  emigrants,  and  other  passengers, 
left  Amoy  on  the  1 6th  of  July.  On  the  1 9th  a  gale  came  on,  and  she  struck 
on  a  reef  known  as  Richard's  rocks.  The  long-boat  was  destroyed  by  the 
tall  of  the  muiumast.  About  thirty  persons  remained  in  the  rising,  and 
get  aabore  on  apara,  Ac.  the  following  day.   All  the  othera  were  mt 

Aag^  M.  The  M^iidian,  from  Gravesend,  waa  wrecked  off  the  iaiand  of 
Amsterdam,  in  the  Indian  Ocean.  She  had  twenty-six  cabin  passengers  and 
fifty-eit^ht  second  cabin  passengers  on  boari!,  with  a  crew  of  fourteen.  The 
c:iptai  ri  and  two  others  were  lost,  but  the  rest  saved  eventually,  after  enduring 
great  suderiags. 

Nov.  ^  The  paeket-ahip  E»  Zn  for  New  York  waa  loat>  with  her  uaaal  crew 
and  fowrteen  peiaengerB.  She  was  atrack  by  a  tremendoua  sea,  which  carried 
awiy  everything  on  deck,  and  swept  overboard  thirteen  pamengera  and  nine 

of  the  crew.    Only  five  of  the  %vhole  number  were  saved. 

Der.  Till  iV^a^^ilalI,  a  screw-jitramer  from  Hamburg  to  Hull,  was  lost  at 
Mm  wiUi  ioO  emigrants  ou  board,  hi  addition  to  her  crew  of  eighteen  men 
mmI  a  valuable  cargo.  The  ban|ue  Woodhoaie  came  in  contact  with  a 
ttmmeroffthe  Humber,  which  iaavpposed  to  have  been  the  Marshal).  Iler 
masts  were  teen  by  fishing  boats  near  Keln  Sea,  about  five  miles  from  New* 
iand  Float,  and  her  boats  were  yjieked  up  in  the  North  Sea  by  a  fishing  smack. 

Jan.  6,  1854.  A  siorni,  nttindid  w  ith  great  loss  of  life,  oecurreii  at  Tyne- 
mouth.    The  schuuner  Lii^a,  ul  Kirkwall,  wilh  eight  or  uiue  uieu  on  board, 

vat  led.  The  vemel  capilsed,  and  the  unfortunate  crew  clnng  to  the  rigging. 
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and  were  seen  from  the  shore  holding  up  their  hands  for  assistance.  Rock^ 

could  not  reach  them,  and  there  was  only  one  small  life- boat,  manned  by  five 
hands,  which  ntttmpted  to  reach  the  vessel.  But,  before  proceeding  far,  it 
filled,  and  with  difficulty  regained  the  shore.  A  second  attempt  was  equally 
ttiMuccestfttl.  Indeed  it  woald  have  been  instant  death  to  all  in  the  bontt  if 
they  bad  dared  to  approach  the  wreck  with  such  a  life-boat. 

Dec.  The  Reindeer  also,  from  Monte  Video  to  England,  Captain  Jones, 
on  arriving  ofi"  Guernsey,  the  weather  bfingr  storniy,  endeavoured  to  procure 
a  pilot  to  run  into  the  harbour  lot  ^heker.  Unfortunattly  do  pilot  would 
venture  out*  and  the  Reindeer  iilruck  on  a  ranken  rock,  and  went  dovn*  All 
hands  perished. 

Alxjiit  the  same  date,  the  crew  of  a  vessel  in  distress,  off  Marsden,  took  to 
their  boat,  which  was  capsized,  and  alt,  six  in  number,  perished  within  sight 
of  the  people  on  shore.  They  were  indeed  so  near,  that  their  gestures  were 
dearly  tieen.  A  line-rockel  wai  thrown  to  them*  bat  the  cartridge,  from  in 
dampness*  was  insufficient,  and  there  was  no  life-boat  to  give  aid  I  The 
ves.'»el  was  afterwards  towed  into  the  Tyne. 

Jan.  23.  The  Bonn  Dea  struck  on  a  rock,  and  lay  on  her  broadside. 
EveryUiing  on  deck  and  in  the  cabins  was  washed  away.  The  crew  managed 
to  cut  away  the  main*  and  miien-shrouds,  and  she  righted;  but  «wry<toy 
wss  gone*  and  they  remained  lashed  to  the  stump  of  the  mtsen-ttast»  withont 
food  or  water,  for  twelve  daysi  and  nights.  Their  sufferings  were  most  fear- 
ful. At  length  they  kilh  d  one  uf  their  number  for  food,  almost  all  having 
become  insane*  Ves&eis  passed  more  than  once  within  three  miles  of  them, 
but  it  was  not  until  the  4th  of  February  that  they  were  taken  off  by  the 
Cuba,  of  Sunderland. 

Jan.  26,  185-1-.  The  Tayleur  was  lost  on  Lambay  Island,  with  652  pas* 
senger?*  and  crew  on  board  ;  S70  lives  were  lost.  The  details  of  this  aw  ful 
event  are  too  fresh  to  need  recapitulation  ;  but  there  is  no  doubt  wiiatever, 
that  the  use  of  efficient  life* boats,  either  belonging  to  the  ship  herself  or 
the  shore,  would  have  been  the  means  of  diminishing,  if  not  of  altogether 
preventing  such  a  fearful  loss  of  life* 

Jan.  26.  The  Olinda  struck  on  the  Hurry  Furlong  rocks.  The  crew 
managed  to  lower  the  boats  and  land  the  passentjers,  although  a  heavy  sea 
was  ruiiniug.  The  life-boat  was  driving  to  leeward,  and  could  nul  lelch  the 
shore. 

Feb.  ^  The  Menai  steamer,  on  approaching  Calais  durii^  a  heavy  sea, 

was  driven  ashore  close  to  Fort  Rouge.  Great  exertions  were  made  to  get 
the  Calais  life-boats  afloat,  to  save  the  passenpe rs  and  crew  ;  btit  owing  to 
the  violence  of  the  gale  and  the  heavy  surf,  this  was  a  work  oi  great  difB- 
eulty.  One  life-boat  was  at  length  launched,  and  pulled  towards  the  stranded 
vessel;  but*  owing  to  the  heavy  sea,  it  was  found  impossible  to  laud  the 
passengers.  They  were  therefore  left  in  their  perilous  position  until  the  tide 
ebbed,  when  the  .\lcnui  was  left  high  and  dry,  and  all  were  landed*  But  do 
such  life  boais  us  these  deserve  their  name? 

A  little  before  this,  the  Stafibrdshire,  a  fine  emigrant  ship  from  Liveipool 
to  Boston,  of  nearly  2000  tons,  with  198  passengers,  chiefly  emigrants*  and 
several  ladies,  struck  on  the  Bh)nn  rocks,  off  the  Seal  Islands,  on  the  north 
coast  of  AiTierira.  Two  of  her  boats  broke  adrift.  The  roniairiHi*;  two 
could  only  hold  a  few  persons,  and  these  had  scarcely  got  clear  of  the  bliip, 
when  she  went  down  with  175  human  beings,  including  the  captain;  fifly 
persons,  among  whom  was  only  one  female*  sneeeeded  in  reaching  Seal 
Island  after  great  sufferings. 

March  1 1.  The  Grace  MTva  was  wrecked  on  the  coast  of  Brittany,  near 
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Brest  The  fate  of  her  crew  is  unknown  ;  the;^  are  supposed  to  have  atteoiptad 
to  eieape  in  their  boats,  of  which  none  remaiDed  with  the  wred^  nod  whksh 

of  course  were  noi  life-boatt* 

April  29.  A  collisinn  ncfjrrpd  in  the  ChannH,  off  thfi  Start,  between  a 
Bremen  emigrauL  ship,  the  Favorite,  lor  Raltitnore,  with  200  passengers,  and 
ao  American  vessel,  the  Hesper,  bound  to  Antwerp.  The  coUisioD  tooic 
pinee  between  one  nnd  two  in  the  morning.  It  rained,  and  there  was  n 
heavy  sea  running.  The  captain  and  fire  men  sprang  on  iKMird  the  Hesper 
the  moment  the  collision  touk  place  ;  but  the  heavy  sea  separated  the  TflSStls, 
and  the  Favorite  went  down  with  200  eniigraiirs  on  lioard  ! 

Tlie  City  of  Gtasguw  steamer  was  lost  at  sea  about  the  same  time.  No 
intelligence  ht»  been  receired  of  her  passengers  or  crew,  460  in  number. 

April  24.  The  Italian  steamer  the  Ercolano,  in  consequence  of  the  care- 
lessness of  her  captain,  was  run  into  by  the  Sicilia.  Almost  all  on  boaid 
were  lost.  Sir  Robert  Feel  escaped  with  difficulty,  but  considers  that  many 
on  board  the  Ercolano  might  have  been  saved  if  proper  means  had  been 
taken. 

These  calamities,  however  numerous  they  may  seem,  are  but  a  small  part 
of  those  which  have  occurred  during  the  last  four  years.   According  to  the 

m«!ualties  compile^!  from  Lloyd's  list,  and  laid  before  Parliament,  thfrr  have 
happene<l  at  ?ea  Uuung  that  period  12,360  disasters,  varyirif?  in  luat^Miitude 
from  a  tulai  siiipwreck  to  a  slight  collision.  Of  these,  t^Oi-  i>hips  left  our 
portsi  and  were  never  heard  of  again ;  51 17  were  driven  ashore,  and,  with 
their  cargoes,  either  totally  or  partially  lo!$t;  9665  were  collisions,  which 
drove  them  into  port  in  a  sinkint^'  state  ;  2'i95  were  wrecked  ;  883  foundered  ; 
679  were  abandoned  by  their  crews;  87  burnt  by  accident;  51  damaged  by 
ice,  &c.  The  casualties  of  steam-vessela  during  the  same  period  of  four 
years  were,— lOS  driven  ashore,  but  afterwards  floated  again ;  146  eases  of 
oollisioos  at  sea;  17  wrseked;  30  foundered;  15  burnt;  2  abandoned  al 
sea;  1  capsized  ;  1  never  heard  of ;  7  returned  to  port  in  a  sinking  state. 

Rut  it  should  be  observed,  that,  with  the  exception  of  64  large  vessels 
above  7<K>  tons,  these  losses  fell  chiefly  on  the  smaller  vessels,  from  90  to 
500  tODS,  and  which  were  eeonomiealfy  sailed  t  often  weak*handed  and  badly 
commanded.  As  an  approximative  Ices,  founded  on  the  scale  of  four  men 
and  a  boy  to  every  hundred  tons,  it  would  seem  that  the  annual  loss  of  life 
reportrd  at  Lloyd's,  ovcrni^'es  nhout  1^50,  tlie  gross  amount  for  the  last  four 
years  being  4298.  1  iie  tonnage,  supposing  the  vessels  to  average  250  tons 
each,  will  give  i 00,000  tims  of  shipping  lost,  which,  at  £10  per  ton,  would 
be  ten  millions  sterling  lost  during  four  years,  ' 

The  fewer  accidents,  to  steam-vessels  during  the  same  period  speaks  in 
fiivour  of  their  safe  ty  as  compared  with  sailing  vessels. 

There  cannot  be  a  reasonable  doubt,  that  if  the  California,  the  Lady 
Evelyn,  the  Tayleur,  and  many  others,  had  been  provided  with  good  life- 
boats, such  as  the  one  now  about  to  be  described,  which  cannot  be  swamped 
under  any  circumstances,  even  when  sent  over  the  ship's  side  so  as  to  enter  the 
water  In  a  perpendicular  instead  of  a  horizontal  position,  there  would  have 
been  an  immense  saving  of  life.  If,  therefore,  as  in  tlie  case  of  the  tubular 
construction,  a  safer  boat  has  been  or  can  be  contrived,  and  that  by  means 
of  a  better  organized  system,  life  may  be  largely  preserved,  the  means  of 
efRMiting  this  humane  object  deserves,  and  it  is  to  be  hoped  will  command, 
the  earnest  efforts  of  the  British  Association. 

Hitherto,  public  bodies,  such  as  the  Trinity  Board,  the  National  Institution 
for  the  Preservation  of  Life  from  Shipwreck,  the  Shipwrecked  Fishermen 
and  Marineii»'  iioyai  Uenevoleut  Society,  have  msM,  and  eoDtlnue  to  act 
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separately  io  t\w  good  cause ;  but  it  is  oot  going  too  far  to  eipress  the  belief, 

that  one  centralized  system  would  be  more  advantageous  than  the  whole  of 
lliese  desultory  efforts,  and  that  all  the  power  of  the  Government  is  desirable, 
and  even  oeces£^ry,  in  order  to  work  out  more  efficiently  a  general  plan, 
vith  (aa  a  noewsary  part)  more  OMaiis  for  the  preservatkm  or  lifii 

from  shipwreck;  and  since  every  British  seaman  ocmtrilmtes  something 
annually  (3cf.  a  year)  from  his  limited  earnings  for  this  very  purpose,  he  hasa 
right  to  expect  that  the  funds  so  raised  should  be  turned  to  the  best  account. 

The  momentous  question  of  efficient  life-boats  can  only  be  safely  dealt 
with  ailer  the  most  patient  consideration,  founded  upon  an  extensive  series 
of  experiments*  both  as  regards  the  construction  of  the  boaia  Io  be  adopted 
and  the  encouragement  to  be  given  to  their  crews.  As  regards  the  latter,  it 
may  here  be  observed,  that  the  salvage  is  a  reward  to  those  who  save  part  of 
a  ship  s  cargo ;  but  if  the  chance  of  the  latter  be  overlooked  in  order  to  save 
life*  there  is  no  pecuniary  reward  for  individuals  who  make  the  sacrifice. 

I  most  now  invite  the  attention  of  the  Association  to  the  peculiar  form 
of  the  tubular  life-boat,  which  dates  from  the  year  1830,  when  a  wvBck  at 
Weymouth,  and  the  previous  examination  of  Blaushard's  pontoons,  gave  rise 
to  the  invention,  by  Mr.  Richardson,  of  this  boat,  which  has  already  success- 
fully encountered  the  sea  in  almost  every  form. 

I  need  seaicely  obsemt  that  Blanshard's  pontoons  are  divided,  boHi  km» 
gitudinally  and  transversely,  into  several  compartments  by  partitions  of  tin, 
both  to  increase  their  strength  and  to  prevent  them  from  sinking  in  the 
water  in  case  of  being  accidentally  perforated  in  any  part.  Tubular  boats 
are  by  uo  means  moderu.  \Ve  have  the  flying  praam  of  Anson,  the  out- 
rigger or  mosquito  boats  of  the  Cingalese  and  Malaya;  and  othen  seen  |^ 
myadf  in  Nubia  are  built  upon  this  principle ;  and  if  waier>t%ht  compart> 
ments  did  not  belong  to  Noah's  Ark  itself,  they  have  been  actoaUy  in  use 
fur  ages  in  the  Chinese  boats,  and  also  in  Europe  in  various  ways. 

But  although  the  invention  of  the  tube  and  water>tight  compartments 
neither  is  nor  eonld  be  elalmed  In  this  Instance,  the  adaptanon  of  them  to  the 
construction  of  a  life-boat,  as  patented,  is  due  to  Mr.  Bichaidson,  and  is  a 
very  important  practical  step  towards  the  object  we  are  so  deairoiiB  of 
obtaining. 

The  first  boat  of  this  kind  was  built,  as  I  have  before  said,  in  1830;  in 
1891  three  others  were  constmcted,  the  largest  to  row  twelte  oars ;  and  one 
ao  small,  that  a  child  in  petticoats  was  in  the  habit  of  rowing  it  alone  at 
Weymouth  in  the  surf  in  perfect  safety.  The  subject  dropped  for  years, 
until  in  1 848  Henry  Thomas  Richardson,  Esq.,  then  an  officer  in  the  Fourth 
Dragoon  Guards,  and  son  of  the  above-named  Mr.  Kichardson,  caused  a 
fifth  to  be  built  at  Manchester. 

When  the  Dnke  of  Northnmbeiland  olibred  his  priae^  Bfr.  H.  T.  Richard- 
8on*a  model  was  one  of  those  sent  in;  and  although  the  prlie  was  awarded  to 


DECK  VIEW  OF  KICHAIIDSON'S   TUBULAR  LIFB-BOAT, 

Mr.  Heeching,  so  persuaded  was  he  of  the  superiority  of  the  tubular  plan, 
that  he  incurred  the  cxpcu&e  of  constructing  a  boat  agreeabl/  to  bis  plam 
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The  boat  is  formed  of  two  tubes  of  tinned  iron,  40  feet  in  length  by  2\  in 
diameter,  tapering  at  either  end  and  meeting  each  other,  thu-i  giving  the 
appearance  of  sheer.  An  iron  fraiiie-work,  securely  riveted,  unites  the  whole 
into  one  mut,  the  tubea  having  longitudinal  baia  of  iron  and  hoope  witUn* 
and  iron  keela  ranning  from  end  to  end;  thej  are  divided  into  water-tight 
compartments,  occupied  by  air-proof  bags;  a  cork  fender  jfnrrounds  the 
whole  fabric.  Tiie  rowers  and  passetigers  are  placed  on  a  platfurm  above 
the  frame-work,  which  is  surrounded  by  a  light  gunwale,  the  height  of  the 
rowlooJia.   A  rope  paaie*  along  under  the  kebon  for  the  purpose  of  toviug. 


UNVBft-XBlIi  OP  RICHARDSON'S  TUBULAR  UFB-BOAT. 


Sliding  keels  are  proposed  to  be  added,  to  render  her  more  weatherly.  Sho 
earries  two  lug-eails,  top*Mito  and  jib ;  eteen^  rows,  and  sailB  welL  This 
boat  was  launched  on  the  15th  of  January,  1852,  but  had  acaroely  been 
twenty-four  hours  on  the  Cheshire  shore,  when  she  was  found  to  be  wilfully 
damaged  by  having  had  holes  driven  into  the  different  compartments  of  her 
tubes.  Aiier  repair,  she  was  submitted  to  the  most  trying  experiments  that 
could  be  devised.  These  were,  landing  her  passengers  and  craw  in  a  galo 
on  a  lee-shore,  and  going  off  again ;  towing,  in  stormy  weather,  behimi  a 
steamer  without  any  one  on  board,  the  commander  of  the  steamer  having  a 
C€aie  blanche  to  upset,  swamp,  or  tear  her  to  pieces  if  he  could.  Having 
proved  in  all  of  them  perfectly  successful,  Mr.  H.  T.  Richardson  circulated  a 
ehalienge.to  the  Shipwrook  and  other  Societies ;  also  to  upwards  of  §fty  life, 
boat  stations  on  the  coast  of  Britain,  but  noI  a  boai  came  out  to  meet  him. 

However,  Mr.  Beeching  having  expressed  his  readiness  to  meet  her  at 
Ramsgate  with  his  prize  life-boat,  the  Tubular  set  sail,  and  after  a  perilous 
voyage  round  the  Land's  End,  and  encountering  very  severe  weather'^on  her 
way,  reached  that  place  on  the  82nd  of  Jnne^  when  they  found,  to  their 
extreme  surprise,  that  Mr.  Beeching  had  disposed  of  his  boai;  and  the 
Challenger  remained,  unopposed,  the  champion  of  the  field. 

On  her  voyage  round  from  Liverpool  to  Woolwich,  the  Tubular  was,  at 
Plymouth,  subjected  to  various  experiments  in  the  presence  of  the  Fort 
Admiral,  Sir  John  Ommanney,  alongside  of  the  Leander  frigate,  as  the 
lowing  extracts  from  letters  will  show. 

These  letters  are  from  officers  then  serving  in  the  Leander;  their  names 
are  not  given,  as  their  permission  has  not  yet  been  asked,  though  it  is  be- 
lieved that  they  would  have  no  objection: — ''I  think  Challenger . the  only 
thing  built,  at  least  that  I  have  heard  of,  deserving  the  name  of  life  boat. 
That  she  has  no  capacity  to  retain  water,  that  she  cannot  sink  or  capsiae, 
was  fully  proved  alongside  the  Leander,  wlien  eighty  men  on  one  tube,  only 
immersed  it  deeper,  without  in  any  way  atiei'ting  the  safety  of  the  boat  or 
people  in  her.  It  is  from  having  so  ably  fulfilled  all  the  conditions  of  the 
challenge,  from  her  capabilities  in  other  respects,  that  I  would  willingly  take 
a  boat  of  the  same  dimensions  as  one  of  our  cutters  or  quarter  life-boat  at 
sea ;  and  feel  convinced  magy  a  valuable  life  would  be  saved  had  a  ship  such 
a  boat  belonging  to  her;  she  would  also  be  of  great  srrvioc  in  landing  in  surfs, 
beaching  troops  or  fieid-pieces,  and  going  up  shallow  rivers."   Again  writes 
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MMlher  oflUsers— **I  witneMed  one  of  tho  wu>tt  triaU  possibly  could 
bave  ber>n  put  to  any  boat  in  die  wor^d,  and  she.  behtmad  admitttbfy  wlum 
trie<l  alongside  af  H.  M.  ship  Leander,  June  5,  1852." 

Hitherto  it  has  been  fouod  to  be  impoMibie  to  capsize  the  tubular  boatf 
baeante  the  force  of  the  aea  pmet  off  end  through  the  two  lubei ;  but  if  ^be 
wen  to  be  npset  by  eny  oeuae,  her  booyeney  would  be  greater  than  before^  end 
she  would  beconip  a  safe  and  manageable  raft  even  bottom  upwards,  and  a  trial 
will  show  that  she  will  sail  and  prove  an  effective  boat  even  in  this  position. 

Thus  ii  appears  that  we  may  hope  that  a  real  life>boat  has  at  length  been 
ooostnicted,  bmt  the  ownen  of  the  Challenger  wiU  be  the  firat  to  eoudemn 
her  if  it  can  he  proved  that  she  is  unworthy  of  sueh  eoonderation ;  what  w 
sought  is  competition  with  other  boats,  publicly  to  prove  her  worth  or  worth- 
lessness.  And  T  would  also  observe,  that  «team  life-boats  and  !^team-ships 
might  be  constructed  on  the  tubular  plan,  and  these  would  be  admirably 
calculated  for  entering  shallow  ports  and  for  river^navigation. 
.  An  objection  has  been  railed,  the  only  one  of  whioi  I  am  aware*  that  a 
boat  oftbb  coostruction  would  not  be  durable  ;  hut  experienoe  has  proved 
that  iron  vessels  are  very  lasting  ;  and  if  it  could  be  otherwise,  I  might  nslc 
what  18  to  become  of  the  monster  vessel,  of  which  Mr.  Scott  Russell  has 
given  us  so  interesting  an  account?  But  on  this  point  1  may  appeal  to  the 
knowledge  and  experience  of  every  practical  man,  who  will  tell  you,  better 
ttao  I  can  doi  whether  iron  boats  are  or  are  not  durable.  And  were  they 
not  so,  there  are  other  materials  which  might  be  substituted,  provided  the 
tubidar  principle,  m  already  patented,  should  be  established  as  the  best  and 
safest  construcLiun  hitherto  devised. 

But  the  elaima  of  the  tubular  life-boat  do  not  by  any  means  rest  vpon 
Bpecnlation  or  opinion,  however  sound ;  for  those  who  are  disposed  to  examine 
this  interesting  question  at  niore  length,  will  find  ample  proofs  of  her  capa- 
bilities in  rowing,  sailing,  steering,  &c.,  as  detailed  in  '  The  Cruise  of  the 
Challenger  Life-boat  from  Liverpool  to  London,'  publi^khed  by  Pickering; 
where  it  may  aleo  he  teen  that  a  chivalrona  feeling  in  the  cauee  of  humanity 
oaiued  the  Messrs.  Richardson  to  undergo  the  privationa  and  hardships  of 
CSperiments  in  the  depth  of  winter,  and  a  Innj^  voyage  subsequently,  in  order 
to  test  the  good  qualities  of  their  boat  by  compctitiou  against  any  other  that 
has  been  built,  in  the  midst  of  a  surf,  and  under  the  various  circumstances 
leouifed  to  establish  the  efBeieoey  of  a  life>boat 

It  may  be  added,  in  conclusion,  that  Mr.  Richardson  has  expressed  hit 
readiness  to  the  National  Institution  for  the  Preservation  of  Life  from  Ship- 
wreck, to  meet  any  of  their  boats  for  tlio  purpose  of  a  trial,  at  any  time  and 
place  between  the  Land's  End  and  John  U'Groats  house,  or  on  the  west 
coast  of  Ireland  between  Cape  Clear  and  the  Causeway* ;  and  thus  to  prove 
fwactioaUy  whether  the  Tubular  is  or  is  not  the  best  life-boat  at  present  in 
use  to  save  life,  as  it  would  undoubtedly  be  the  cheapest  oonstnictioni  if  the 
chivalroiH  object  of  the  inventor  should  be  accompl!««hed. 
^  Up  to  this  time  the  chailt  uge  of  Mr.  Richardson  has  not  been  accepted. 
But  with  the  sante  object  still  at  heart,  of  proving  that  their  boat  is  admirably 
adopted  to  save  life  and  be  eminently  serviceable  in  the  cause  of  humanity, 
as  well  as  showing  a  great  advance  in  the  totnce  of  life-boats,  the  Messrs* 
Richardson  have  btely  built  a  schooner-yacht  to  take  their  nfc-hnat  from 
place  to  place,  with  the  express  object  of  competing  with  any  other  boat,  and 

•  To  this  propositinn  n  Ipttrr  was  received,  dated  October  7,  1853,  ending  in  these 
words : — "  I  am  directed  rettpectfuUy  to  acquaint  you  that  the  Committee  do  not  deem  it 
dsiinMe  to  eomply  With  fhs  rsqasst.'' 

(Signed)  Rtoa.  Lswis,  Seeretsiy. 
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•bo  of  feeking  opportooitiet  doriog  tlie  ecmiing  wtalor  of  Ccrtitig  kcr  Cft|M- 
bilitici  in  tbe  great  work  of  aaving  lifie^  where  no  other  kiiKl  of  host  cm 

accomplish  this  object. 

I  may  mention,  tlmt  these  geuUemen  full)  intended  to  bavt  l)een  presc-nt 
at  the  Liverpool  uie^tiug  of  the  British  Association,  and  up  to  Saturdaj, 
b«pL  23, 1  quite  expected  their  arrival  in  the  Mersey  with  tb^sehooaar  (the 
Himant)  aiid  the  Tnbakr.  Bet  they  have  beeo  detained  at  SoolhnaipliMi 
by  contrary  winds ;  and  Mr.  Riehardfton,  Jun.,  has  also  met  with  a  seriooe 
accident  to  his  hand,  which  has  prevent»'d  him  from  bringing:  the  Tabular  bv 
rail,  as  he  would  nthrrAvisp  hav^^  dooe.  1  re|^t  werj  miich  that  Ihey  are  not 
here  to  show  what  she  can  do. 

A  very  ingenioot  life-boat  has  also  been  built  by  Mr.  Andrew  Hendenoo, 
which  is  now  to  be  seen  in  the  doek,  the  model  of  whieh  is  at  pieatnt  hi 
St.  Oeoii^'s  Hall.  Other  boats  have  also  been  OOntrived.  One,  in  particular, 
of  India  rubber,  bv  Mr.  Parrott,  somewhat  approaching:  Mr.  Hicfaardsoo's 
plan,  has  attracted  much  attention.  1  believe  that  this  boat  would  be  defi- 
cient in  the  stability  necessary  to  do  good  service  on  a  lee-shore,  but  this 
Is  a  matter  to  be  tried.  It  is  most  desirable  that  extensive  and  well-directed 
enperiments  shoold  be  made,  to  aseertain  the  hmt  kind  of  Kle-boats^  not  eoly 
Airships,  but  also  for  encountering  the  dangers  of  a  lee-ahoiei 

The  British  Associatifin  ainig  especial?}'  at  the.  advancement  of  truth  m 
practical  no  less  than  in  physical  si'.ieiice  ;  in  all,  in  fad,  in  whicii  w  e  can 
benefit  each  other  and  improve  the  coudition  of  our  fellow- men ;  and  it 
is  with  this  conviotion  that  I  feel  the  sntgeet  of  the  discovery  of  tbe  best 
life-boot  to  be  well  worthy  of  the  attention  and  of  the  best  esertions  of  enr 
Association. 

I  hope  to  see  suitable  experiments  carried  on  by  Government,  to  ascertain 
the  best  description  of  life-boat;  and  I  trust,  indeed  I  can  scarcely  doubt, 
that  Liverpooi  will  be  ready  to  do  its  part.  The  Marine  Purveyor  of  this 
port  seems  to  think  that  it  would  be  bat  right  and  proper  to  build  one  or 
more  tabular  boats*  in  order  lairly  to  test  the  qualitiee  of  this  kind  of  Bib- 
boat  in  OQBunon  with  those  hitherto  In  nse.  The  neit  point  will  be  to  pbee 
the  necessary  e8tabli«5hmcnts  on  those  parts  of  the  coasts  of  Great  Bntulo 
and  Ireland  which  are  at  present  quite  unprovided  with  the  means  of  «aving 
life.  I  presume  that  the  coast-gua*^  would  furnish  many  of  the  crews,  and 
that  the  remainder  could  be  provided  without  much  difficulty,  since  moderate 
rewarda  woold  be  suffielenrindoeenients  to  on?  flihermen  to  nadetlnke  this 
duty. 

We  must  all  feel  that  the  preservation  of  even  a  single  life  is  a  momentous 
question.  1  will  once  more  therefore,  state  my  belief,  tliat  tliu  Tubular 
Life-boat  of  the  Mestirs.  Richardson  cannot  be  either  swamped  or  water* 
logged ;  and  that  she  possesses  the  additional  advantage  of  beine  a  safe  row- 
boat  on  a  lee-ehoie  in  the  worst  weather.  She  is  well  adapted  for  mving 
life,  not  only  under  snch  circumstanoes»  but  aloo  in  ease  of  a  vessel  aboot  to 
founder  nt  sea  and  provided  with  ofte  or  mofS  of  these  beatSy  to  save  hsr 
crew  and  passengers  on  an  emergency. 

.  Ample  trial  of  this  and  other  life-boats  appears  to  be  the  necessary  preli- 
minary step  to  be  urged  on  the  Government,  as  one  of  tbe  best  meaos  of 
farthering  the  eetaMishment  of  lifo-boati  on  a  leientillc  principle. 
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A  Mrd  Report  {supplementary  to  two  former  Reporie  made  to  the 
BrUM  Association  1832  ofid  1840)  on  the  present  state  qf  mar 
knowtedffe  qfRaeSant  Heat.  Bg  the  Rev.  Badbn  PoweiiI.^  M^, 
F,R$^  FJLA.S.,  F.G,8^  SaoiUan  Professor  ef  Geometry  in  the 
Umeersity  Oa^d. 

Past  I. 

lUviNa  been  tumoiifed,  for  the  third  time,  with  a  requeit  from  the  General 

Committee  to  continue  my  former  Reports  on  tlic  state  of  our  knowledge  of 
Radiant  Heat,  from  tho  dnto  of  my  !:ist  Report,  1  Rl^O,  up  to  the  present  time,  I 
f^l  bound  to  explain  that  the  resolution  conveying  that  request  was  passed 
so  long  since  as  the  Meeting  at  York  in  1851,  and  that  it  was  complied 
wSk  00  the  uoderstanding  that  the  report  wan  not  required  immediately. 
Bet  te  the  present  date*  being  unwilling  longer  to  demy,  and  finding  that 
from  tlie  pressure  of  other  avocations  there  is  little  probability  of  my  being 
able  to  complete  it,  rather  than  withdraw  altogrtlinr,  I  am  incltircd  to  nsk  the 
indulgence  of  the  Association  for  submitting  only  a  portion  of  such  a  report. 

Before  oomnenelng  any  anelysn  of  recent  investigations,  it  will  be  neces- 
SSTf  (for  reasons  which  will  beoome  apparent)  to  take  in  the  first  instance  a 

very  brief  retrospective  glance  at  certain  fundanipntnl  di8tinctions  affecting 
the  \vlio!e  subject,  long  ago  pointed  out,  but  too  much  overlooked  by  some 
waters  since.  It  results  from  researclies  pointed  out  in  detail  hi  the  two 
former  reports,  that  under  the  somewhat  wide  term  radiant  heat  "  several 
MiUv  distinet  species  of  effect  have  been  included. 

(I.)  The  simpli  >t  form  of  radiant  heat,  and  most  properly  so  calledt  is  that 
which  arises  simply  from  the  cooling  of  a  hot  body,  and  which  emanates 
from  terrestrial  hot  bodies  of  all  temperatures,  from  those  which  are  the  least 
elevated  above  that  of  the  surrounding  medium,  up  to  tlie  liighest  incati* 
descence  or  combustion ;  and  is  distinguished  by  two  properties:— 

(a.)  A  tendency  to  be  absorbed  by  bodies  in  proportion  to  a  certain  pecu- 
liarity of  ftsEtenv  in  their  surface,  but  wliolly  independent  of  their  colour. 

(h*)  A  total  incapacity  to  pass  by  direct  radiation  through  many  media, 
SOW!  as  {jla-**!.  Sec.,  thougli  transmissible  freely  through  rock-salt  and  partially 
through  certain  others,  called  diathermanuus  media,  as  found  by  the  ezpc- 
nments  of  Melloni. 

n.  At  a  oort^D  ttige  of  incandescence  other  rays,  also  capable  of  eiciting 
heat,  begin  to  be  given  off  along  wiih  the  former ;  these  are  distinguished  hf 
the  properties,  di&rent  from  the  former : — 

{n.)  A  tendeTiey  to  be  absorbed  by  bodies  in  proportion  to  the  darkness 
of  tlieir  colour  or  their  absorption  of  light. 

(/3.}  A  power  of  transmissibility  through  all  iransparetU  substances,  w  illi- 
OBt  diminution  through  colourless  media,  and  in  various  proporUoni  through 
eoloured  |n«lia»  according  to  their  action  on  light 

(y.)  The  power  of  exciting  also  the  sense  of  OffsoM,  or  t>elng  lominiferous. 

This  second  species  coexists  in  variong  proportions  with  the  first,  and  in 
most  copious  from  the  most  intensely  ignited  bodies. 

III.  Closely  analogous  to  this  last  species,  or  identical  with  it,  are  the 
heating  rays  of  the  sun ;  characterized  by  the  same  properties,  (a.),  (/3.)  and 
(y.);  and  diitingiilshed  by  being  totally  free  fiom  all  admixture  of  the  first 
«ind  (or  Spedei  I.)*. 

^  TUt  vMuh  WIS  fimnsriy  obtafaisd  by  expoiliif  together  s  Usekeficd  and  a  wUli-wssbcd 
thcnDometer  te  Ihs  solss  isyi^  Hist  vrith,  and  then  without,  a  thick  glsis  tenen:  In  this 
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When  by  urtiSeial  metnt  the  limiiiifeious  rays  arc  anaUfsed,  some  rayv 
are  found  in  which  great  heating  power  coexists  with  feeble  illuminating 
power,  hut  under  the  same  conditions  and  for  the  same  ray^  UiO  lieaiii^  U 
probably  directly  proportional  to  the  iUumiuating  intensity* 

In  this  way  it  was  that  from  the  distinctions  obtained  io  mj  original  eipe- 
riments  (185S5),  I  was  led  to  describe  generally  the  eonuoanioatloo  of  best  as 
effected  in  three  distinct  way?* : — 

(l.^  By  condurtiiMi  (  im  luding  wlmt  »ome  term  ronvectiOD). 

(2.)  By  rudiatiun  (in  ihe  ordinary  of  Uie  term}*  fa  n^re  pooling  of  a 
hul  body  (Spocies  I.  above). 

S8.)  By  tbt  agepoy  of  ligbt*  wMber  Ibom  th»  tun  or  Aunes  (Speeita  XL 
_  III.)' 

In  ihe  firat  instance,  it  waa  natural  to  regard  these  as  so  tnany  distinct 
kinds  at  physical  action  producing  heat,  but  more  recent  reiearches,  e*p«- 
eially  those  of  Professor  Forbes,  have  enabled  us  to  connect  ibein  by  tiie 
^nple  and  imiform  uudc^  topplied  by  the  ondiilatory  bypotbepie.  If  wa 
adopt  the  hjrpotbesb  of  uiidulations  of  decteasing  langtha,  Ibose  of  the 
greatest  lengtli  correspond  to  the  Species  I.,  these  continue  to  be  given 
out  as  thp  tf•!^1perature  is  rai<<^d.  or  combustion  proceeds  rnnrp  intensely, 
along  with  otticrii  of  successively  le^is  wave-length,  until  we  arrive  at  Spe- 
cies 11^  or  those  which  are  of  the  proper  length  to  affect  also  the  retina  with 
the  aenae  of  Tiaioii;  and  at  Itat  the  wave-leagtba  are  too  amaH  to  prodoea 
aithtr  luminiferous  or  calorific  effects ;  but  here  they  seem  to  obtain  their 
maximinn  of  ehenucal  action.  But  rays  of  all  wave-lengths  thus  continue 
to  be  given  out  simuUaneously.  They  bH  produce  or  excite  heat  niore  or 
less  when  stopped  or  alx^orbed ;  and  tliis  prububly  dependent,  in  some  dircci 
fati9»pn  the  gwaterwave-leogth  simply:  whUtttheiUamiiwtingefibotdepeiids 
on  some  peculiar  relation  to  oertain  wave-lapgths  only  detenaioed  by  soma 
physiological  conditionu  of  the  retina  at  pveaedt  unknown.  Sul^tances  whieh 
are  transparent  transmit  freely  rays  of  the  visual  waverlepgtiii.  which  of 
course  carry  with  theni  their  heating  powers. 

Opah«  tnhitmM  whi«b  diathemiaooiii  tnuttmit  in  lha  mim  way  rays 
of  the  kmger  wave*langths,  but  not  ihoea  of  shorten 

T!ie  action  of  tbe  texture  of  surfaces  seems  purely  njechanloal,  and  pro- 
bably  influences  the  abaorjiUun  of  all  rays,  but  its  full  rftrct  is  produced  on 
the  rays  of  longer  wave-length  \  while  that  of  mUmr  is  purely  opUmit  aud 
applies  to  raye  of  lominiferone  wave-lengths  only. 

Refraction,  pobfiMtiois  intei^NWiaa,  and  the  like  propertiei  of  %M  it 
would  be  easily  seen,  must  be  accompanied  with  just  such  indications  of 
heating  effect  as  might  consist  with  the  niodificHtion  which  the  lights  in  the 
respective  cases,  uught  undergo.  If  the  Uyhi  wei^  extinguished  in  certain 
conditions  of  polarization  or  of  interference,  the  h€4U  would  of  coume  disap* 
PMT  with  «Bd  the  ohMRM  of  folentity  would  ha  atmilari  that  ii,  aa  re- 
mrda  eithor  the  tohtr  rays  (HI-)  or  those  of  Species  (II.),  and  oopaequently 
In  the  ca^c  of  luminou-^  hot  liodie^,  in  winch  Spccion  I.  and  II»  coeziftt  lha 
effects  in  r|ue.«t!0[i  might  be  expected  to  occur,  but  only  aa  4M4yillS  ^ 
porUou  of  tiiu  rays  which  consists  of  Species  Ih 

Thus,  in  a  multitade  af  eneh  eases,  theaa  aflMa  might  bo  vory  awall  or 
altogether  disguised  and  bidden.  And,  moreover,  if  they  were  real  and  stn- 
aible  for  Species (U.),  it  would  not  follow  that  they  existed  for  Specie*  (I.); 

jat  the  wave  M)alc«y  voulU  render  it  highly  probable  i  and  ej^parittteot  has 

inatance  there  wns  onlytlic  Kmallcst  diffeicncc  in  tlie  nlisolule  vnhies.and  none  u  hatear  in  th^ 
M^i^t  of  the      ef  the  c>>o  tU«rt»ointtsrs.    |u  tbc  t>rif  htest  tm««Uial  ri^t  (here  U  «  tusrked 
and  often  very  great  (lificrwce  in  ratio  as  well  sa  staoaiKi  thii  eo|»ttit«tc4  |hf  graand  of  M- 
eoodaeUme    to  die  fteteroRradty  of  the  ipedes  of  rsyt  In  the  latter  esse. 
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maw  proved  it  to  be  the  laot.  Thii  oonetitutet  the  peeoUer  velue  of  Prof. 
Forbeii's  researcbee*   III  the  instaaoe  of  iimmttut  bodies,  then,  all  the 

combined  heterogeneon§  species  of  rays  undergo  these  modifications;  though 
possibly  in  different  degrees,  and  liable  to  modiiioaUODs  from  the  different 
nature  of  the  media  employed. 

Yet  HMUiy  leeent  raM«roliee  leem  altogether  to  ignore  these  dittioetions ; 
and  the  radiant  heat"  from  different  sources  ia  commonly  spiAeo  of  as  if 
all  of  one  kind,  and  whirli  f\  pcrfpi'm  per-cenfagcls  stopped,  or  transmitted, 
in  particular  cases,  by  the  iiiterjioBition  of  certain  substanets  ;  whereas  the 
body  of  raya  i&  ftei&rogweauSf  and  certain  integrant  rays  only  are  totally 
stopped  or  totally  transmitted  in  tlie  respective  C0Mi>  showing  not  only 
quantitative  bat  qualitative  differences. 

In  many  researches  of  this  kind  the  "diathermancy  "  of  bodies  is  spoken 
of,  and  experiments  made  to  measure  it,  as  if  it  applied  ijidifferently  to  all 
specif  of  heating  rav«,  aud  without  any  rGference  to  tiie  consideration  that 
for  oertun  species  of  rays  IxMiies  are  diathermanous  simply  in  proportion  as 
they  are  diaphanom  to  the  partieular  lomiBOOs  my  in  qneetion ;  while  for 
other  species  of  rays  their  diaikenmuuitf  follows  some  totally  different,  and 
as  yet  unknown  !a\r.  The  confusion  of  ideas  introduced  by  the  adoption  of 
that  term,  unqualified  by  any  rrftn  nee  to  tliiM  distincuon,  and  applied  to 
genend  conclusions  respecting  ^'  radiauL  iieal,  uughl  tu  Ijc  sufficiently  manifest. 
Yet  baa  been  but  little  eonsi&red.  And  in  eases  where  the  rays  transmitted 
by  a  partially  diathermanous  body  are  in  fact  different  in  kind  (agreeably  to 
tlie  above  dij^tinction)  from  those  stopped,  there  is  an  ambiguity  in  tfie  mode 
of  expression ;  in  i  act  it  is  not  merely  a  per  i-vufaffe  of  rays,  but  an  analysis  of 
the  whole  heterogeneous  body  into  more  homogeneous  or  simple  elements* 
i.  e.  rays  of  differant  wavi^lengths,  or  oomblnatim  of  eeveial  ludfa  raya* 

Id  my  former  Report  (18S2i  p.  299),  it  is  mentioned  that  I  had  then  re* 
peated  ray  original  experiment  (Phil.  Trans.  1825)  with  a  pair  of  thermo- 
meters of  a  peculiar  construction  made  on  purpose,  in  which  very  small  dif- 
ferences were  appreciable;  but  1  did  not  ihere  state  any  of  the  results.  As 
attention  has  now  been  recalled  to  my  original  experiment,  both  by  the  re* 
pttition  of  it  by  Melloni  with  the  tliermo<multipUer,  and  the  more  recent 
confirmatory  remarlta  of  Knoblauch,  and  as  results  obtained  in  this  way 
(notwithstanding  the  superior  claims  of  tlie  thermal  pile)  may  possess  some 
interest,  it  may  not  be  irrelevant  here  briefly  to  state  the  results  of  a  set  of 
observations  which  have  been  lying  by  me  since  that  period.  The  instrumeut 
M  unfortunately  brolceo  aoon  afterward*.  These  observations  were  made 
op  the  rays  of  an  Argand  lamp;  the  thermometers,  fixed  on  one  frame  at  the 
distance  of  about  3  inches  apart,  were  exposed  first  with,  and  then  without, 
a  screen  of  plate  glass  one-eifjhth  of  au  inch  thick.  The  mode  of  observation 
wag  to  uote  the  rise  of  the  thermometer,  blackened  with  China  luk,  in  the  time 
whioh  it  oeeupied  the  whito-waibed  thermometer  to  riae  1^  Fahr* 
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A  strong  and  euriout  ooDfirmalioa  of  the  heating  power  derived  Cnm 

luminiferous  rays  simply,  Ims  been  Turnished  in  a  fact  nentioned  to  me  hf 
Dr.  Bennett,  Professor  of  Physiology  in  the  University  of  Edinburgh;  vii. 
that  in  tlie  exhibition  of  anatomical  subjects  by  means  of  the  oxy-hydrogen  mi- 
croscope, the  liffhi  concentrated  by  a  lenst  at  a  few  inches  distance  from  the 
iooroe»  had  ao  eoeigetie  an  action  as  to  bnm  vp  and  destroy  the  speeimeBa 
placed  in  the  focos. 

Om  file  7%eoreiioal  Explanation  of  some  former  ExpenmeMla, 

The  experiments  of  Melloni  (uf  which  some  general  abstracts  are  giveo  in 
my  former  Report  (1840,  p.  4)),  oertainly  seem  at  first  sight  to  present  some 
anomalous  results. 

The  main  question  which  seems  to  arise  is,  whether  the  effects  of  he&ty  as 
compared  with  those  of  illumination,  do  not  follow  such  widely  discrepant 
laws,  as  to  make  it  difficult  to  ascribe  them  to  the  same  set  of  waves ;  and 
thb  both  with  regard  to  terrestrial  and  to  the  solar  heat. 

To  tahe  a  single  instance :  rock  salt  is  said  to  be  analogona,  for  heat,  to 
colourless  media  for  light;  alum  is  described  as  totally  impermeable  to 
"  dark  heat,"  and  partia/h/  so  to  the  rays  from  a  lamp,  that  is,  it  may  be 
wholly  i/njiermeable  to  t/tose  rays  of  the  lamp  which  are  identical  with  *'dark 
heat "  (species  I.)  in  their  relation  to  absorption,  according  to  the  iexlurt  of 
•uriheea,  and  wio&fpenmable  to  those  (Species  II.)  which  are  associated 
with  lighti  and  produce  this  effect  in  proportion  to  the  absorpdon  of  light  bgr 
dark  coloured  surfaces ;  or  in  the  language  of  the  wave-theory,  wholly  im- 
permeable to  rays  of  longer  wave-length,  and  wholly  permeable  to  oartam 
rays  of  smaller  wave-length. 

In  some  of  Melloni's  eiperiments,  rays  from  the  lamp  transmitted  in 
fireni  proportions  by  various  screens,  and  then  eqnallaed,  were  afterwards 
found  to  be  transmitted  by  alum  in  similar  proportions.  This  he  describes 
by  the  expression  that  **  they  possess  the  diathermancy  peculiar  to  the  sub- 
stances through  which  they  had  passed."  Yet  the  fact  surely  implies  no  new 
property  commnnicated  to  the  rays.  It  merely  shows,  that  as  different  spedfie 
imys  out  of  the  compound  beam  were  transmitted  in  each  case  by  the  fivrt 
acreen,  alum,  though  impervious  to  the  lower  heating  rays  (i.  e.  of  lower  re- 
frangibility  or  longer  wave-length),  is  permeable  to  those  higher  rays ;  and  in 
different  degrees  according  to  their  nature;  an  effect  simply  dependent  on  the 
heterogeneity  of  the  compound  beam  from  the  flame.  Again,  with  dif« 
ferently  coloured  glasses  peculiar  differencea  of  diathermancy  were  eahlbUed 
with  the  rays  from  a  lamp,  incandescent  metal,  and  the  sun ;  but  not  more 
various  or  anomalous  than  the  absorption  of  specific  rays  of  light  by  such 
media.  And  besides  these  consiiierations,  it  must  be  borne  in  iqind  that  a 
smooth  blackened  surface  is  itself  unequally  absorptive  fur  the  different  rcofs, 
acting  (from  its  colour)  more  energetically  on  those  of  a  refrangibilitf  within 
the  limits  of  the  visible  spectrum,  and  which  affect  the  eye  as  rays  of  light ; 
and  more  feebly  on  the  rays  of  lower  refrangibility,  and  which  act  more  ener- 
getically on  bodies  with  reference  to  the  absorptive  texture  of  their  surfaces. 

As  (according  to  my  eicperiments)  the  solar  heat  is  wholly  of  that  kind 
which  IS  Areely  transmittal  through  all  eolouriess  media  along  with  the  light, 
it  does  not  appear  that  there  would  be  any  particular  advanti^e  in  operating 
on  the  solar  spectrum  with  a  rock-salt  prism.  Melloni,  however,  with  such 
a  prism  found,  on  interposing  a  thick  screen  of  water,  the  most  heating  rays 
(t.  e.  those  towards  the  red  end)  intercepted  (as  they  are  known  to  be  by 
water),  and  this  caused  the  position  of  the  maximum  to  be  cq>parmtly  shifted 
bilker  up  the  spectrum,  even  to  the  position  of  the  green  raya. 

On  the  otber  bandt  many  coloiirea  glaiae^  he  mnd,  abiorbed  the  nj9  fai 
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rarious  proportions,  jet  they  left  the  potut  of  maximum  iieat  unaltered, 
L€,  (hough  VBrioaslj  absorptive  far  the  higher  rays,  they  were  not  of  • 
Mtaie  to  abop  the  lower  or  mo6t  heating  rays. 

It  appears  also  to  be  questioned  whether  the  solar  beam  does  not  actually 
contain  some  rays  of  Species  I.,  that  is,  of  wave-lengtli*  [jreater  than  any  of 
the  prismatic  rays,  in clud in the  ordinarily  in viNiliU  t  xtK mr  rrd.  My  ori- 
ginal experiment  on  this  point  aix>ve  referred  tu  luay  probably  be  unworthy 
m  comparison  in  accuracy  with  those  wh^h  may  dow  be  made  with  the 
thermo-multiplier. 

It  would  therefore  be  highly  desirable  if  an  experiment  on  the  same  prin- 
rl[>Ie  as  mine,  viz.  <i  black  and  a  white  therraoscope  expose?!  together,  first 
wiOi  and  then  without  a  screen,  were  repeated  on  the  soiar  rat/St  with  a 
vanety  of  screens,  including  especially  rock  salt;  with  all  the  increased 
aawitaey  ud  fentlbiUt^  now  attainable  by  the  use  of  two  ikermo  muUi^ 
pHtn,  hf  which  the  dirorencee  or  identities  of  raHo  in  the  two  cases  would 
be  rendered  evident  in  the  most  satisfactory  manner*  It  would  be  alno 
highly  mi]mrtant  to  make  similar  observations  on  the  ozy-hydrogen  and  the 
electric  light. 

The  theory  of  unequal  u  ave-leogths,  as  the  sole  explanation  of  the  dif- 
ferent species  of  radiant  heat^"  whether  solar  or  terrestrial,  or  in  other 
vords^  the  identity  of  the  rays  which  produce  alike  the  sensations  of  light,  of 
beat,  or  other  effiBCti,  each  in  some  peculiar  relation  to  the  wave-length,  cer- 
tainly applies  in  a  very  satisfactory  manner  to  a  large  portion  of  the  phoeno- 
meaa.  There  may,  indeed,  be  isome  minor  objections  or  difficnltir  s ;  but  the 
only  formidable  outstanding  objection  seems  to  arise  fronk  a  single  result, 
aoDounced  long  ago  by  Meiloni,  and  referred  to  in  my  former  Report,  viz. 
the  fact  that  a  certain  kind  of  green  glass  transmits  the  solar  UffM  in  high 
ioteniity  while  tl  dqfmeg  Utf3l  heating  potoer.  This  anomaly  is  indeed  in 
itself  so  singular  as  to  require  very  positive  authority  to  substantiate  it;  and 
in  M.  Melloni's  statement  there  is,  as  appears  to  ine,  a  certain  defrrre  of 
vagueness;  nnd  it  is  not  supported  by  any  numerical  results,  or  even  any 
detailed  account  ui  the  mode  of  operating*. 

An  alleged  isolated  fact  of  so  extraordinary  a  character  has  long  appeared 
to  me  to  demand  a  strict  re-ezamination :  I  had  hoped  that  on  presenting 
this  Report,  in  many  other  respects  so  imperfect,  I  might  have  been  able  to 
aoDounce  the  result  ofsucb  a  repetition.  But,  unhappily,  a  varie^  of  causes 
bave  hitherto  prevented  me  from  carrying  it  into  effect. 

Ad  important  point  bearing  on  the  theory,  was  indicated  very  shortly  aftei 
flie  communication  of  my  last  Report  (1840),  in  my  treatise  "  On  the  Undu- 

htory  Theory  applied  to  Dispersion"  (1B4I).    I  have  there  shown  (see 

pp.71  and  122)  that  the  formula  for  the  refractive  index  in  terms  of  the  wave- 
IfcDgth  deduced  from  Cauchy's  theory,  furni^^hes  a  striking  coincidence  with  • 
Prof.  Forbes  s  determination  ul  the  iudrx  of  refraction  for  a  ray  of  dark  heat 
to  Tock  sail.    The  formula  in  question  may  be  expressed  thus,— 

where  /i  Is  the  index,  X  the  wave-length,  Ax  the  small  interval  of  the  mole- 
cules, and  P,  Q,  R  constants.  From  the  nature  of  this  formula,  it  i«  evident 
that  as  X  is  increased  the  changes  co^^e^polJdiIJg  in  the  value  of  ^  ure  very 

*  Oa  the  idcatitj  of  Light  and  Hcat»  Tsylor's  Foreign  IfemoiiSi  Pari  III.  p.  388. 
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mill;  Md  when  X  w  Tery  gfeat,  or  extreoMly  aniaUt  Um  vtlue  of  ^  it 
•iiaoeptibl«  of  a  limit,  wbich  will  be 

1 

This  will  represent  the  physical  condition,  that  as  we  take  rays  of  successively 
greater  waveolength,  they  will  be  crowded  together  ioto  one  positloii  of  re- 
fnction,  whicli  will  have  a  bounding  or  limiting  position,  beyond  which  no 

rnv  of  however  gr<nt  m  avc-lnngth  can  be  refracted.  Thh  will  he  different  for 
each  medium,  but  will  in  general  corn  spond  to  a  refractive  index  not  greatly 
t>elow  the  index  tur  the  extreme  red  ray,  and  which  is  calculated,  in  my  trea- 
tite  just  referred  to,  for  ▼arious  media.  For  rock  islt  it  if  a  little  lower  tft«a 
Prof.  Forbes's  index  for  dark  beat. 
The  data  will  be  best  seen  as  collected  io  the  following  Table*. 


Rock  salt. 

VUkMiof  It. 

Bay. 

Ob*.  Forbes. 

Theory,  Powell. 

1-558 

1*540 

.•«••* 

1*5^ 

I'm 

M.  KnoUaoch's  J&MorcAei. 

Among  the  most  important  of  reeent  reiearehei  on  the  aobjeet  of  ndltDt 

heat,  are  those  of  M.  Knoblauch,  ProfcMor  of  Natural  PhiloM^y  in  the 

University  of  Marburg,  which  are  not  to  be  surpassed  for  elaborate  extant 
and  accuracy  of  detail.  They  arc  given  in  Poggendortl's  '  Annalen,' Jan. 
aud  March  ibi7>  and  translated  in  Taylor's  'Foreign  Scientiiac  M«iuoirs.' 
Parte  XVni.  &  XIX.  1848. 

The  memoir  ia  of  great  extent,  and  ia  divided  ioto  ait  tectiona. 

Secdon  I.  is  entitled  On  the  Passage  of  RadiaoC  Heat  through  Diather- 
minout  Bodiesi  with  especial  regard  to  the  Temperature  of  the  Source  of 
Heat." 

The  author  commences  with  a  summary  of  the  results  previously  obtained, 
in  which  he  cites  the  resulto  of  Delaroche  end  others,  without  reference  to 

the  different  interpretation  which  must  be  put  upon  them  if  the  experimenfe 

and  conclusions  just  referred  to  be  admitted. 

He  observes,  tliat,  frou)  tfie  experunrnt'^  of  Melloni,  rock  salt  appears 
equally  permeable  by  heatiug  lays  uU  kind.s :  tVom  those  of  Forbes,  pre- 
pared rock  salt  would  seem  penetrated  by  heating  rays  in  a  greater  degree 
when  the  source  was  at  a  lower  Un^erainre.  Here  I  would  observe  that  the 
temperaturf  of  the  source,  as  such,  maiiifi  stly  bears  no  direct  proportion  to 
the  dpirrro  oi'  lumhiO^fr/,  it  being  perfectly  \\e\\  kno^vn  tlnit  the  tcrnpfrature 
of  luminosity  i§  ver}'  ditferent  forditierent  bodice;  and  tlie;.e  are  also  of  very 

*  On  this  point  some  notice*  were  submittsd  to  S«ctioa  A.  io  1840  and  8m  Rcpott. 

1840,  Sect.  Proc.  p.  14,  and  1 84 1,  p.  25. 
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dHhffttit  UlamiMtliig  fKmM  Now  as  in  all  oaMt  there  are  aevefal  dilfereal 

species  of  beatiug  ray»  emanatiDg  at  the  Mine  time  from  the  source  boom 

ItimlniffTous,  and  some  not  so,  It  is  in  no  way  a  matter  oP  surprise,  or  an  ex- 
ceptional case^  that  the  trujsmisslvn  power  of  rock  <ja!f,  or  of  nnv  ot!»or  sub- 
stance, iboulU  bear  no  proportion  to  tiie  tnere  temperature  ot  the  source. 

M.  Knoblaneii,  bowwrer*  lattituted  an  elaborate  tet  of  experiments,  to 
ascertain  wbetber  any  sneb  mtation  could  be  maintained. 

The  experiments  were  All  conducted  by  means  of  the  thermo-multlpUelV 
which  in  thi^  instnticf-  wa-«  construeted  with  eepeeial  preeatttions  to  eatttre 
extn^me  accuracy  and  Rcnsibility. 

M.  Knoblaufih'd  first  serietf*  of  experimenu  included  sources,  alcohol 
flame^  ineaadeaeent  platlnamt  bydrogan  flame,  Ai^nd  lampi  of  whieh  tbe 
iemperafures  were  in  the  order  of  enumeration,  the  Jtfst  being  the  higbert* 
The  effBCfc  of  rrirh  on  the  thf^rmo multiplier  w»s  f»b«prvr(l  \v\fh  ihr  5ntrrven* 
tiou  of*  a  series  of  screens,  coloured  gla5-»,  'ilnrn.  imca,  colourless  glass,  calc^ 
spar,  gypj^uoi,  Sic,  The  transmitted  effects  varied  ut  course  with  the  different 
aereent;  but  ift  every  instance  tbef  were  tmttUtti  with  tha>ihM  Bourfcoi  and 
jncranwrf  In  the  order  of  aaaiiierationi  or  in  the  InrerBO  order  Of  the  tauH 
peratures.    fTable  I.) 

in  this  st  rips  the  real  nature  ot  tlie  results  is  in  iUrt  evident  from  the 
distinctions  above  drawn.  The  effect  is  simply  dependent  on  the  iiffht,  ot 
heating  power  of  Spedoa  ll«f  mlkid  no  dottbt  to  a  eertiln  eittfait  in  101110  cases 
with  that  of  (tpeeica  I<  $  whioh  last  proliably  dott  bear  a  tltm  proftortlon  to 
the  temperaiure  o(  the  source,  but  is  in  these  instanced  overruled  by  theeffisOl 
of  Species  II.  bpini;  very  feebly,  or  not  nt  all,  transmitted  by  the  screehs. 

In  this  series  also  M.  Knoblauch  tound  that  the  traiii^niissioti  through 
rock  salt  was  tu>t  exactly  equal  for  all  the  sources,  contrary  to  the  assertion 
of  Melloni :  the  difference,  however,  is  very  small* 

In  the  second  series  the  sources  were  a  vessel  of  hot  water  of  different 
temperatures,  from  93*' to 'il':^^,  the  radiatin;^  side  being  in  rarh  Instance 
covered  successively  with  lamp-black,  glass,  wool,  and  in  cacJi  in^tanee  the 
tbermo-multiplier  being  placed  at  a  greater  distance,  in  the  ratio  of  the  in* 
creased  temperaCarsb  so  that  the  eflb&  of  direot  radiation  were  eqnsliaedi 
to  each  tnstanee  then  a  series  of  screens  (the  same  as  before)  were  inter- 
posed, each  screen  tranHmitting  a  different  amount  or  heaty  bat  the  iesalti 
with  each  temperature  being  found  equal.    (Tnhlp  II.) 

in  the  third  series  the  sources  were  hollow  cylinder!)  of  iron  and  of  copper 
closely  surrouoding  the  flame  of  a  bun  p,  ahd  heated  by  it  to  several  tempera* 
tores,  Ihnn  894^  ^  up  to  a  little  below  radoeaa  t  in  each  instance  the  seme 
aqaaUsation  wa»  effected  as  in  the  last  series,  and  the  same  series  of  sdreeni 
varird  rf^rrts  for  ench  screen,  but  equal  effects  for  «a0h  temperature^  aa 
in  the  last  series.    (Table  III.) 

The  fourth  stories  included  platinum  in  successive  stages  of  heat :  1st,  dark; 
9odt  Josi  red  t  9rdi  yallow  1  4th,  partly  wblttf*  In  each  Instance  the  series  of 
screens  was  applied.  In  the  1st,  'i2tid  and  4th  stages  of  heat  these  gave  tin!* 
form  result*,  iucrea^lnp  with  the  heat;  but  in  the  3rd  ca^e,  eertain  pcreens 
gave  results  less  thait  iit  ca>e  2,  while  another  and  smaller  number  only  gave 
them  ffrmter*  (Table  IV.) 

The  peooMar,  and  at  first  sight  apparently  anomshms  circumstance,  that 
platinum,at  a  stage  intermediate  between  red  and  white  beaf,transmits  tbronglt 
certain  of  the  screens  employed  rather /«m  heat  than  when  at  the  lotoer  stage 
of  red  heat,  may  however  be  explained,  if  we  nupposc  that  the  rays  given  off 
at  this  intermediate  stage  are  ot  such  a  wave-length  as  to  be  subject  to  a 
peculiar  absorption  by  these  particular  screens.   He  then  shows,  from  the 
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couditionft  obteired,  that  Ihe  effect  of  seeoiidaryfBidiation  irtt  fullj  goiidei 

■gainst. 

Hence  tlu'  author  draws  the  conclusion,  "  llmt  the  passage  of  radiant  heat 
through  UiutheruiauuuH  hodiet>  i»  not  lu  iuiniediate  connexiun  with  tlie  tem- 
perature of  the  touroe^  at  wm  probable  from  praviout  cxperimenti;  bot  i» 
alone  dependent  upon  the  atructure  of  the  diathermanous  anbatanoe^  whi^ 
is  prnctrati  d  by  ctTtain  rays  of  heat  in  a  [rroater  degree  tbao  by  Othew» 
whothor  this  occurs  at  a  lower  or  a  high*  r  tt  aiperature." 

In  all  this  there  appears  Dothing  tu  rt^murk,  except  perhaps  the  obserr&- 
tioD  that  previoui  eiperimenta  might  make  a  contrary  result  probable*  wbich 
does  not  appear  to  be  the  case,  since  (aa  already  obMrved)  the  temperature 
of  luminotjity  has  been  long  known  to  be  very  different  for  different  sub- 
stances. It  were  to  be  wished,  that  when  the  author  speaks  <>f  "certain  rays" 
being  transmitted,  he  had  more  distinctly  indicated  the  species  to  which  tbej 
bdoDgy  but  which  seem  to  conform  to  the  dastification  before  noticed. 

Some  further  experiments  were  made  on  aouroea  of  dilfiwent  fona  and  siaes 
cubes  and  cylinders  of  bot  water  of  •everal  magmtiidea»  small  and  large 
flaniefi,  liaving  snrcessively  different  screens  interposed  between  them  and  the 
thcrmoscopc.  The  results  were  very  uniform  for  all  the  sources,  proviTi*^ 
that  the  ditl'erences  in  question  produced  none  in  the  transmission,  as  iiideeti 
might  have  been  expected.  (Table  V.) 

Section  II.  u   On  the  Heating  of  Bodies  by  Radiant  Heat" 

Here,  after  observing  in  general,  as  a  well-known  fact,  that  the  effMt  ia 
greatly  influenced  by  the  structure  of  the  surface,  lie  observes,— 

"  ^lore  recent  experiments  by  B.  Powell  and  Melloui  have  showo  thai 
one  and  the  same  body  ia  not  nniforudy  heated  by  raya  of  heat  emanating 
from  different  sources,  whicii  exert  the  same  direct  actioo  upon  a  tfaenao* 
scope  coated  with  lamp-black  "  (p.  205). 

And  he  details  some  experiments  (Table  VI.),  showing  that  with  a  lamp  a 
greater  eii'ect  is  produced  on  a  surface  coated  with  black  paper  ihaii  one  with 
carmine,  bnt  with  darit  heat,  a  less:— a  result  which  might  indeed  have  been 
expected  from  what  was  well  undentood  before  the  date  of  the  reacawhei 
alludtd  to,  and  which  it  was  bv  no  means  their  object  to  establish. 

A  set  of  experiments  (Table  VII.)  proved  that  for  small  thicknesses  of 
coating  (within  the  limit  of  those  employed  by  LesUe  and  Mellooi),  the 
absorpUon  of  heat  is  proportional  to  the  thickness. 

Also,  that  "the  temperature  of  a  body,  when  the  thickness  incwses,  ia 
more  raised  the  less  it  is  diathermanous  to  the  rays  transmitted  to  it** 

in  Section  III.,  "On  the  Property  of  Kathatini?  Meat  in  Bodies,"  the 
author  examines  various  cases  in  which  the  state  of  the  surface,  as  in  cast 
and  rolled  lead,  smooth  and  scratched  more  or  less  closely,  was  observed  as 
to  iu  influence  on  the  radiation,  when  the  plates  were  kept  heated  brboUhiff 
water.  (Table  Vin.)  ^ 

Similar  experiments  with  copper  (Table  IX.)  confirmed  MeUoni'e  OMH 
elusion,  that  the  action  is  purely  mechanical. 

In  another  set  of  experiments  (Table  X.),  the  increase  of  radiation  with  in- 
creased thickness  of  coating  confirms  the  conclusion  of  Rumford  and  Mel- 
loni,  that  radiation  commences  from  a  certain  depth  below  the  aarfaee. 

llie  Tiext  '^et  of  experiments  was  directed  to  answer  the  inquiry,  "Does 
the  rauiatmg  power  of  one  and  the  same  body  varv  according  as  it  is  heated 
to  a  given  degree  by  rays  from  different  sources  of  heat?"  The  answer  was 
distmctly  HI  the  negative^  the  sources  of  heat  being  a  lump  and  a  hot  cyim. 
(It  r  and  the  body  heated  and  then  radiating,  being  successively  paperooated 
with  carmine,  and  with  lamp-black  on  the  absorbing  iide^  and  lastly  qa 


Digrtized  by  Google 


ON  iladiaaST  beat. 


345 


iMitb  tidM!  alio  a  plate  of  ebareoal,  aod  cannltie  spread  upon  wire-gauie 
{Table  XL):  and  again>  using  carmine  blackened  next  the  tbermoscop^  and 
plain ;  and  l)]a<  k  paper  eoatml  with  larop-blaek  next  the  thennowope,  and 
plain  (Table  XII.). 

The  author  thus  arrives  at  the  conclusion,  "  under  those  circumstances  iu 
"which  the  same  bodies  exhibit  an  unequa]  absorptive  power,  their  radiating 
power  is  one  and  the  same ;  and  those  differences  which  have  hitherto  been 
observed  when  they  are  not  heated  to  the  same  extenty  are  therefore  pure 
functions  of  the  former,  and  independent  of  the  latter." 

The  conclusion,  if  we  understand  it  rightly,  would  appear  capable  of  being 
more  easily  stated,  and  indeed  rendered  at  once  obvious,  from  the  distinctions 
at  first  pointed  oal :  whence  it  is  evident,  that  the  rays  of  Species  I.  (as  before 
described)  from  the  cylinder,  and  those  of  Species  II.  from  the  lamp,  will  ne- 
cessarily act  very  unequally  according  to  the  tpxfurr  and  colour  of  the  «=iirrace. 

But  when  a  Innly  has  rcf  civrfi  the  radiation,  from  nhatever  source,  and 
converted  it  into  heat  ot  temperature,  as  in  these  case^  to  an  equalized  de- 
gree, it  will  necessarily  radiate  it  again  in  an  equal  degree  with  the  same  sur^ 
face,  from  ^whatever  species  of  rays  it  was  originally  obtained. 

Section  IV.  is  headed,  "  Comparison  of  the  Heat  radiated  from  different 
bodies  within  a  certain  range  of  Tc  mperature.** 

The  author  commences  by  remarking  Uiat  all  former  observations  upon 
radiation  have  only  related  to  the  guanHties  of  heat  eo^itted  different  suh* 
atanoes  at  certain  temperatures.**  -  The  object  of  the  present  investigation  is 
to  ascertain  whether  there  are  any  gmlitative  differences ;  or,  as  the  author 
expresses  it,  "  w^hether  the  lioat  which  radiates  from  certain  bodies,  at  one 
and  the  same  temperature  or  within  certain  liinits  of  temperature,  is  of  a 
differeat  kind,  according  as  it  is  emitted  by  diifereut  bodies,  or  is  excited  iu 
them  in  a  different  way." 

This  inquiry  was  pursued  by  a  series  of  experiments,  in  which  (I)  a  vea> 
ael  of  water  at  l?rj°,  and  (2)  the  flame  of  a  lamp,  had  in  contact  with  them 
various  adiathermanous  substances,  such  as  metal,  porcelain,  leather,  wood, 
&C.,  iu  the  heat  given  out  bv  which  the  series  of  screens  gave  exactly  simi- 
lar series  of  effects.  As  also  with  the  heat  from  a  hoUow  cylinder  of 
copper  or  iron  surrounding  a  flame.  But  when  the  direct  radiation  of  the 
flame  was  employed,  the  series  of  results  were  in  proportl(ms  considerably 
different    (Tables  XIII.  to  XVI.) 

The  author  indeed  remarks  at  the  conclusion,  that  these  last  differences 
are  due  to  the  heat  trmumUitd  by  the  screens,  t. «.  the  heat  conveyed  by  the 
lominoua  nys;  as  indeed  would  be  manifest  according  to  the  views  at  fint 
noticed. 

In  another  scries,  (1 )  an  adiathermanous  body  at  several  temperatures  from 
88°  to  212°,  (2)  the  flame  of  a  lamp,  and  (3)  a  metal  cylinder  round  a  flame 
below  234°,  were  severally  tried  m  iiii  tiic  same  series  ot  sci  eens ;  the  results 
in  cases  (1)  and  (S)  being  found  exactly  simihir,  in  (2)  in  a  very  different 
proportion. 

The  same  sources  were  next  tried  witli  two  scroPMs  interposed  :  the  first 
beinp  ^iirressiveiy,  metal  with  holes,  silk,  ivory,  &c^  and  eaf  li  of  these  com- 
bined wiiii  the  several  screens  of  the  former  series.  In  all  cases  the  results 
gave  proportkmni  series.  (Tables  XVII.  to  XIX.) 

Another  series  was  conducted  with^-lst,  a  flame,  and  2nd,  water  at  212° ; 
each  in  succession  with  a  screen  used  first  plain  and  then  blackened,  tlie 
screens  being  black  pla^^s,  lac,  ivory,  paper.  &c, ;  the  results  being  always 
less  with  the  black*  tied  Mirface,  ver^  similar  iu  each  case,  and  all  less  with 
the  hot  water.  (Tabic  XX.) 
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Anollier  Ml,  with  a  heated  miM  and  with  the  htad  at  ita  natural  tempem* 

tare  for  sourer?",  gave  similar  res  alts  with  various  screen?.  (Table  XXI.) 

Thi^,  tlip  author  Ftar«,  "disjjroves  the  opinion  of  Forbes,  that  the  beat 
euiitted  by  l>oiling  water  and  the  hand  um&t  he  considered  as  different."  I 
am  unable  to  find  in  what  respect  Prof.  Forbes  supposes  them  different. 

At  the  eoQcluiion  of  this  teeCion  the  author  adyetta  to  two  prmHotd  id- 

fcrrnrn.t  from  wlmt  hna  pMeded. 

(i.)  The  fact,  that  the  amount  of  heat  absorbed  by  a  given  body  is  the  samet 

from  \vhat«nf'r  ■^onrrp  it  was  derived,  is  inipnrtrint  it)  rpeard  to  thr  dft^j* 
niinntion  ai'  fp<  <  [fif  Iti  ats  by  the  ctiiorimeter  ;  fur  it  liie  heat  ab^oibed  by  the 
ice  were  difii  i  t  ui       it  luight  be  derived  from  different  sourceSy  no  correct 

measure  of  speoifle  heat  woold  be  obtoliied.  That  it  is  not  eo»  ensoiva  UK 

accuracy  of  the  reeulls  m  far  as  t/iis  source  of  error  1$  concerned* 

(ii.)  The  second  application  is,  that    these  resulu  lead  to  a  new  method  of 

a.^certainipL;  whorhor  anv  ?«ubjtaiice  transmits  rays  of  beat  or  not"  (2'^5); 
that  is.  of  ill  f(  I  auniiig  whether  anv  given  inotanee  of  traii-misjiioil  of  heat  la 
really  due  to  dtalJtertnanc^t  or  is  merely  secoiuiary  radiation. 

Thus,  to  determioe  whether  ivory  e.g.  ia  tmXLj  diaChennaDoaa]  tho  aoaro* 
of  heat  ie  a  ImowD  adiathermaoous  aulwlaiioe  hept  heated  by  a  tan|i  i — tiie 

effect  is  observed ;  a  known  diathermauous  screen  is  then  interposed  and  tho 
effect  again  observed;  the  ivory  is  then  substituted  for  the  adiniherraaFK>«« 
body  and  the  direct  ejH'ect  equalized  to  the  former;  tlie  sanu  screcu  is  then 
interposed,  but  now  a  grmtxr  efiect  iss  transmitted.  It  loliowsi  that  part  of 
the  original  heat  ia  irwifiitef  dlbwi%  by  the  ivory,  along  With  thai  mMmiA 
fnm  it;  or  cle  laofy  U  dkitharmammt* 

Section  V.,  on  the  Comparieon  of  the  amount  of  Heat  diffusely  reBectad 
by  different  bodies^*'  refers  to  that  kind  of  irregular  reflexton,  nr  di^pcr^inn 
(as  it  has  been  sometimes  called')  of  the  rays  from  the  rougheiK  d,  ur  at  lea^t 
unpolished  surfaces  of  bodies,  and  which  is  distinguished  from  regular  re- 
flexion, which  b  governed  by  the  law  of  equal  angles  of  refleiion  aiid  inci- 
dence, by  ooourring  equally  at  all  angles.  And  the  object  it  acalad  bj  lha 
author  to  be  the  deUraination  whether  heat,  on  diffuse  reflexion,  ei^pe- 
rienccs  chanpre;!  in  its  prspertieii  which  dietinguieh  it  from  that  whieh  ia  net 
reflected  "  {'^H^), 

The  heat  being  incident  on  a  roUgh  i^urface  is  of  oourse  partly  absorbed 
and  radiated  again:  to  guard  agaiiii-t  error  from  confounding  thU  with  tha 
proper  rf/SSeatoa  heat»  vanoue  and  careful  precautiooe  wiru  adopted* 

The  author  then  proceeds  to  detail  the  obserratioaef  trhich  are  of  voIooif* 
nous  extent,  and  the  results  recorded  in  a  long  ioriai  of  taWaib  (T^ihlm 
XXIT.  to  XXXII.  inclusive.) 

In  all  thi^  tir^t  series  the  souree  employed  was  an  Argand  lamp  without  iU 
chimney,  and  in  all  caees  the  mode  of  operating  was  similar. 

The  onpoliahed  attrfaoe  under  examination  was  exposed  to  the  raya  cf  the 
lamp*  at  dtlTerent  distances  and  at  diUhrent  inoliuations,  and  the  direot  effect 
noted :  the  experiment  was  then  repeated  with  the  insertion  of  a  aeiMS  cf 
variously  diathermanous  screens. 

The  stibstances  ii-^ed  af»  reflectors  were  exln  nif  ly  vnrird  ;  ?uch  ns  hodtes 
agreeing  in  one  property  and  differing  iu  another,  or  totaiiy  bumogcoeous, 
or  totally  heterogeneous. 

Thus  an  immense  range  of  substances  of  animal»  vegataUe  and  mim^d 
origin,  opake  or  transparent,  of  all  colonia  and  tezturea,  were  eaamined,  aiid 
the  ngreements  or  discordancoc,  according  to  their  vaiioua  propertaei^  ware 
found  extremely  varied  and  curious. 

By  these  results,  the  author  observes,   it  is  placed  beyond  all  doubt,  thAl 
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lan^OD  dttlbie  nflraion,  is  very  dillbMDtiy  nuidiflfld  bf  mmm  bodtot  to  a  greit 
Cileot,  while  by  others  it  is  uDchanged  "  (400). 

And  these  re^nlt^  complctolv  confirm  tho  position  already  advanced,  "that 
the  traQsioission  ot  heat  tin  ouizli  cliathi  rniaiinu?  tnpdi;\  deprntis  ?f)lely  upon 
tiie  uatura  of  these  bodies,  by  virtue  of  which  they  trausmit  some  rays  more 
mSij  thao  athen  "  (402). 

lo  A  second  seriet  the  sum  euhjeot  is  oontinoed  with  refepenoe  to  dij/fkreni 
wmtu  of  keaij  which  were,  besides  the  lamp,  platinum  at  a  red  heat,  the 
flame  of  alcohf)],  nnd  a  metaUio  eylioder  heated  by  being  placed  over  the 
flame  of  a  lamp,  as  before  : 

(i.)  The  reflexions  were  first  made  from  tlint  series  of  §ubstances  which 
had  displayed  the  greatest  differences  in  the  former  instance.  The  results 
are jriTen  in  a  aimilar  tabular  form.  (TaUee  XXXIII.  to  XXXVIII.) 

Ine  aathoi'e  general  oondiidon  is,  "  that  the  mudifieations  which  heat 
experiences  on  reflexion  are  very  considerable  in  the  case  of  the  heat  ema- 
na'ini:  from  nn  Ari^and  lamp;  tli;it  nith  the  heat  of  red-hot  platinum  they 
dinunisib  ;  vmUi  ihe  heat  of  the  flamf  nf  alcohol  they  are  still  less  ;  and  in  the 
OMe  of  the  heat  emitted  by  a  heated  iron  cylinder,  of  whatever  temperature 
it  may  be»  between  79^  and  about       F.,  they  absolately  vanish*'  (407). 

Or  more  generally,  ''the  changes  undergone  by  heat  on  diffuse  reAeaion 
are  occasioned  both  by  the  nature  of  the  aouroea  of  heat  and  the  propertlei 
•f  the  reflectintr  Imdy  (iOH). 

(il.)  It  rcEuamtd,  as  ttie  author  expresses  it,  to  determine  Mv  hcther  those 
ittHaces  which  exert  a  stmiiur  injimnce  on  the  rays  of  the  Argatid  lamp,  t.  «• 
irhicb  thejr  reflect  in  such  a  manner  that  the  heat  reflected  by  the  one  li 
triBMBitteid  by  the  diathermaiioas  media  used  for  testing  in  the  same  propor^ 
tion  as  that  reflected  by  the  others,  would  also  reflect  the  heat  frnrn  the  other 
ioarees,  <k>  thnt  the  ray^  reflected  by  them  would  pase  through  these  aub- 
•tanc*-'*  iu  the  same  manner"  (409). 

The  results  of  these  experiments  are  giveu  in  detail.  (Tables  XXXIX.  to 
XIiIV«^ 

The  qncitlon  then  aroee  with  regard  lo  the  nphmitkm  of  these  phmio* 
mens:  Are  they  owing  to  any  change  undergone  by  the  nya  in  permeating 

t^*^-  (iiathcrmanous  substances,  or  were  they  "the  CMri«icqueDce8  of  a  .vffecfire 
absorption  of  the  rt  Hccting  surfaces  for  certain  i  of  heat  transmitted  to 
them,  as  appeared  tlie  most  probable  view  trom  tiie  experiments  of  Baden 
iWett  and  Melloni?"  U\5) 

This  question  the  autbor  proceeds  to  cxaml&e  by  a  detailed  comparleon  of 
the  foregoing  results,  ezhimted  in  new  tabular  arrangemeati  of  every  case. 
(Tables  XLV.  to  IJ.) 

Upon  a  minutf*  discussion  of  all  thc»3ie  results,  the  author  decides  in  favour 
ol  the  second  alternative  ;  or  "  that  the  changes  experienced  by  heat  on  dif- 
foie  reflexion  are  merely  the  re«»ult  of  a  i^elective  absorption  of  the  reflecting 
•urCMses  for  certain  rays  of  heat  transmitted  to  them  **  (423). 

The  author  also  adverts  to  some  other  inferences  (Vom  these  expeiiments) 
^  that,  excepting  charcoal  and  the  metals,  it  cannot  be  said  that  any  body 
r^Hpfti  heat  better  or  wone  than  any  other,  because  this  relation  variea  with 
t'at  h  kind  of  ra<liafion," 

Again :  certain  bodies  of  the  same  colour  reflect  diflerent  kinds  of  heat) 
iad  ether*  of  diffbrent  eokmr  the  same  hind :  and  this  is  connected  with  tha 
htXy  that** every  luminlferons  source  of  lieat  emits  a  large  number  of 
^ible  rays,  which  are  euiceptiblc  of  refleaion  and  afl^  the  tbetnal  pile" 

ih^,  and  some  other  remarlu  on  the  dissimilarity  .in  the  difl  usc  r^lexious 
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of  laminiferous  and  calorific  rays,  are  not  perhaps  expressed  with  thai  ci^ 
nesa  which  might  be  wished. 

Thetttbjeetof  Section  VLis<<oo  the  SooroefofHoKt;*'  whieh  b  Inilfer 
explained  to  relate  to  the  differences  in  the  nature  of  the  rays*  or  id  gcnenl 

the  heierogmeity  of  the  rays,  emitted  from  one  and  the  same  source  at  the 
lanie  timo  :  and  tlie  difff  rrnros  in  this  respect,  of  different  sources. 

From  tiie  jHrvious  rxperiment^  the  author  concludes  in  general*  that  "the 
Tanety  of  the  rays  oi  heat  emitted  is  greatest  with  the  Argand  lamp,  less 
with  red-hot  platiooaii  still  less  whea  the  flame  of  alcohol  is  used,  ami  In  ^ 
entirely  disappeared  with  the  eyUnder  heated  to  %W  F."  (426). 

But  he  now  ptooeeds  to  test  and  extend  sach  oondoaioDS  in  another  vsy, 
viz.  by  the  differences  exhibited  by  the  rays  in  the  different  action  of  dis- 
thennanous  bodies  upon  them,  arcording  as  they  have  in  fiv^X  instance 
passed  through  certain  diatbermanous  bodies,  or  proceeded  direct  fruoi  tiie 
aonroe*  The  dlfliNrences  thna  eahiblted  give  inarming  prooft  of  hdKt^ 
geneitr. 

And  one  more  important  point  belonging  to  this  inquiry  he  investigate 

by  platinum  heated  to  Piiecessive  stages,  (1)  below  23+'^,  (2)  at  a  red.  (3) at 
a  yellow,  and  (4)  at  a  white  heat;  while  in  each  case  the  lu  at  wis  rt fleeted 
diffusely  by  various  surfaces,  and  iu  every  instance  intercepted  by  tiie  same 
series  of  screens.  (Tables  LII.  to  LV.) 

From  these  he  draws  the  condosion,  that  the  differenees  which  the  lajs 
evolved  at  the  successive  stages  exhibit  after  difl\ise  reflexion,  on  tfsoi*- 
mission  throtiph  diathermanoijs  nicdin.  nre  in  every  instance  greater  at  the 
stage  {\)  than  at  (3);  these  greater  than  at  (2),  and  these  thnn  at  (1).  Or 
in  general,  that  the  heat  emitted  by  platinum  at  these  buccessive  i^tag^ 
successively  more  heterogeneous  as  we  advance  from  the  lower  to  the  higher* 
-  Again,  with  the  same  body  it  is  not  in  the  mere  proportion  of  the  ioensK 
as  such  ;  iior  in  diflfetent  bodies  does  it  follow.any  proptftioa 
.to  the  temperature  (as  before  observed). 

The  author  ])ints  generally  at  the  relation  between  these  degrees  of  hetenv 
geueity  and  tlic  dirierences  in  the  nature  of  the  linninous  rays  emitted;  but 
without  laying  down  any  very  precuie  or  clearly  drawn  distinctions  as  to  thdr 
ohMaoteristic  properties. 

Transmission  of  Heat  through  Crystals. 

Mellon!  had  raised  the  question  whether  in  one  and  the  came  body,  in  a 
crystrd  fur  instance,  the  quantity  of  radiaiit  heat  transmitted  was  differ«>t 
aluitg  liic  different  axes.  In  expcrimeiitiug  ou  iixi&  subject  in  couucxion  vhh 
M*  Knoblauch,  be  found  that  with  transparent  rock  crystal  and  with  cde* 
spar  no  diflerence  of  this  kind  was  detected* 

In  a  memoir  (in  Poggendorff^s  Annalcn,  1852,  No.  2,  translated  in  Taylor's 
Foreign  Memoirs,  Nov.  1852  and  Feb.  1853),  entitled  "  On  tlic  dependence 
of  Radiant  Heat  in  its  passage  through  Crystals  on  the  direction  of  traii^ 
mission,'*  M.  Knoblauch  has  pursued  the  subject  commenced  by  Mellooi. 

Us  took  in  the  first  instance  a  cnbe  of  hnmm  jmarit,  having  two  of  iti 
sides  perpendicolar  to  the  axis  of  the  crystal,  tlie  rays  of  the  sun  vcR 
reflected  into  a  room  by  a  hellostat,  and  the  mirror  being  metallic  they  re- 
mained unpolarized,  and  after  passing  through  the  crystal  (which  could  be 
turned  with  it<»  axis  iu  different  directions  with  respect  to  the  rays),  were  rfr 
ceivcd  on  a  tiiermo-muUiplier.  The  effect  was  considerably  less  io  the  dir»^ 
tion  perprndkuktr  to  the  axis.  The  same  result  was  found  with  Isfy/;  bsl 
with  toiirmalme,  the  efi'ect  was  grmUtt  perpendicular  to  the  azii. 
.  The  rays  were  next  polarised  by  a  Nieors        befoie  incidenee  <n  tie 
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trjM.  When  the  |il«iie  of  polarizatiou  coincided  with  the  axig,  the  heat 
transmitted  was  the  same  in  all  directions.  But  when  perpeMUeulat  ft» 
the  ajcisy  the  d^fereHeu  before  observed  in  the  oopohurixed  raj8»  were  tii- 

iVa  dij^'arence  could  be  detected  between  the  cases  when  the  rays  passed 
almiff  A  axi»  of  the  eryetali.  and  the  plane  of  polarimtion  was  respectively 
horizontal  or  vertical- 

M.  Knoblauch  DOW  proceeded  to  try  whether  the  rays  which  exhibit 

quantitative  differonees  as  above,  would  show  qualitative  diftbrcncos  in  the 
same  cases ;  that  is,  diiferences  io  the  power  of  transmission  through  diather- 
maaous  bodies. 

The  diathemaiMNM  bodies  employed  for  screenB  were  blue,  yellow,  red 
•ad  nceo  glaMCfl. 

After  transmission  through  a  brown  rock  crystal,  the  proportion  of  rays 
ronetrntinf;  the  different  screen"  (liffcrrd  iti  the  two  positionS|  parallel  and 
peq»en(l;rular  to  the  axis,  only  within  errors  of  observatioti. 

With  the  rays  previously  polarized  (as  before)  sensible  ditiereuces  were 
obmrved,  the  plane  of  pokurization  being  vertical. 

The  heat  was  in  all  caaes  greateat  through  the  yellow  and  red  glataea, 
father  lean  through  the  blue,  and  least  through  the  green. 

Another  set  of  experiments,  in  which  the  plane  of  polarization  waa  kori~ 
zonUily  gavn  no  sensible  differences. 

Kays  traversing  the  cr)'stal  along  its  axis,  also  exhibit  no  differences^  as 
was  likewise  the  case  with  rays  perpendicular  to  the  axis. 

With  itrjfl  eimihur  ofaaervationa  were  repeated ;  with  blue  glasa  the  differ*, 
caee  ia  Tery  einaU»  for  yellow  rather  greater:  the  author  infeia  a  real  dif* 
feKnee. 

With  polarized  lig:ht  and  witli  the  pknc  of  polarization  vertical^  the  diiKer* 

ences  are  much  greater  ^\  itll  both  ghwses. 

With  the  plane  horizuutal  no  ditierence  was  found. 

Caauaon  light,  paaaed  through  two  cnbea  of  beryl  aeeordiog  as  their  azea 
were  pandlel  or  perpendicular  to  eadi  other,  gave  great  dilfereneea  with  the 
jdlow  and  blue  gUusee,  and  in  au  oppoaite  ratio  in  the  respective  casea. 

With  iottrmaimB  exactly  aimilar  reaults  were  obtained  in  the  correaponding 
casts. 

With  dichroite  aiso  Uie  author  says,  "  so  far  as  the  examinatiou  extended, 
fHlitalive  diflhrenoea  dependent  on  tlie  direction  of  tranamiaaion  haire  also 
baea  ohaenred.** 

At  the  coDcinsion  the  autlior  makes  some  observationa  in  explanation  of 

tke  phtpnomena:  these  may  bo  more  briefly  and  clearh'  expressed  thus: — 

Ilje  unpolarizpd  rnys  incident  along  the  axis  of  the  crystals  examined  or 
P^lel  to  it,  undergo  a  certain  absorption  dependent  on  the  nature  of  the 
crystal ;  and  tbia  ia  no  further  modified,  since  in  thb  direction  there  ia  no 
mhle  refraction. 

But  if  the  ray  be  incident  perpendicular  to  the  axis,  it  ia  divided  into  two^ 

Appositely  polarized  ;  i\nd  these  are  differently  absorbed. 

That  which  has  its  plane  of  polarization  parallel  to  the  axis,  has  tiie  same 
*hsorptioa  as  along  the  axis.  That  which  has  its  plane  of  polarization  per- 
P^icular  to  the  axis  is  absorbed  more  or  less  than  the  former,  in  diii'erent 
<MgKca  in  diffisrent  crystals,  and  for^the  diffSerent  component  raya. 

when  tlie  napolaiiaed  raya  are  incident,  then  the  reault  ia  compcunded 
ef  thf><*r  separate  effects. 

Whea  raya  pievioaaly  polarized  are  employ ed,  the  effecta  are  displayed 

biligly. 
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Tilt  »iitiior  MBtiden  thkt  thcM  diitiaotioM  fblly  aoomt  for  the  ohmntetA 

phsBDomena. 

Upon  this  we  may  obsnrve, — 

The  iiive^ugatiou  cannut  w  ilh  correctness  be  calletl  cue  on  the  iriiimuiis- 
lion  of  **  radiated  beat  '*  in  genenU ;  it  la  lettrieted  to  that  peculiar  form  or 
aaae  of  radiation  which  is  manifcatad  in  the  solar  rojftj  and  proves  nothing^ 

as  to  the  radiation  from  hot  bodies,  or  rvon  that  conveyed  in  the  rays  from 
artiticiul  lights,  nnlc^^  ns  iiifci  reil,  bv  analogy.  All  the  differences  observed 
depend  simply  on  the  uiiequui  absorption  of  the  rays  of  light  by  the  cr}*»iala 
and  the  oolourad  glance* 

Melloni's  recent  Hxpcnmentn. 

In  the  *Compfr-i  Kendiis,"  No.  10,  p.  4^,  March  (J.  1854s  Melloni  gives 
some  brief  remarks  in  reply  to  certain  objections  raised  by  MM.  rruvotttaye 
and  Desains  against  Uie  accuracy  of  experiueDts  with  the  thermo-muliipUer 
on  the  passage  of  heat  through  soreeos. 

He  points  out  as  the  eoureea  of  diMrapancy.  the  o6/t^  passage  of  the  rays 
thro(«u;li  a  thick  diathermanous  gcwen,  which  is  greater  or  le^s  according  to 
the  distance,  and  gives  different  effects  of  ioteroai  reflexion  and  absorpttoo 
in  diti'erent  catie». 

To  show  that  the  errors  objected  arife  solely  from  thia  source,  ho  deeeribea 
a  careftti  repetition  of  hia  experiments  in  which  it  was  guarded  egataftt. 
The  series  of  experiments  included  the  vaual  set  of  eoarwib  vil* 

(\.)  The  flame  of  tin  oi!  Intun  ; 

(2.)  Incandescent  platinu  kept  n])  by  vapour  of  alcohol; 
f  d«i  Plate  of  copper  healed  b}  Unip ; 
(A.)  Vessel  of  hot  water* 

Fqualizing  the  effects  on  the  thermo-multiplier  by  changing  the  distance 
and  interposing  a  rock-salt  screen,  tlie  diminution  of  eflect  appeared  tho 
same  for  the  first  three  sources,  but  greater  for  the  fourth. 

But  this  last  i^utt  he  oootends  was  simply  due  to  the  greater  proximity 
of  the  aouree,  and  conse(|uent  greater  differenoei  of  indioatioo  of  the  nya: 
and  when  equalized  in  thisteepeot,  the  differenoe  in  questioo  dMappearadt  or 
night  even  h«'  reversed. 

In  the  ^anie  notice  Melloni  refers  briefly  to  other  results  which  have  b^^ea 
obtained  by  means  of  rocl^  salt. 

(1 .)  That  with  a  prism  of  rock  salt  the  maxiniom  of 
solar  spectrum  is  thrown  further  from  the  limit  than  with  other  **priHnai 
thermochroiques." 

(*2.)  That  the  radiation  Ikhii  the  sun  diminishes  from  the  centre  to  the 
circumference ;  that  the  rudiaiion  irom  the  spots  is  le8«  tlian  from  the  rest  of 

the  sorfaoe,  and  that  of  the  equatorial  region  of  the  sun  greatar :  thaae  rendti 

were  obtained  by  M.  Seech i. 

It  mav  hv  right  to  add,  that  I  have  been  informed  that  in  a  work  entitled 
"  Therm  ^-(  iiro-e,"  not  long  since  published  at  Naples,  M.  Melloni  has  some- 
what muditied  his  former  opiuious,  and  seems  disposed  to  assent  to  the  doo- 
trine  of  Uie  Identity  of  the  rays  which  produce  light  and  heat,  or  hem  aboe, 
aooording  to  their  greater  wave-length;  and  has  explained  and  reooooiled 
sonic  of  his  former  diffioulties»  I  regret  to  be  unable  at  preieat  to  give  a 

more  j)t  i  c  account. 

Mr.  Draper,  also,  I  am  informed,  has  been  led  to  admit  ihat  the  chemical 
effects  belong  properly  to  the  same  set  of  rays,  differing  only  in  the  cbarao- 
teristic  of  ]jeculiar  waTe4engthi* 

On  the  wholes  the  question  of  the  evidenee  for  and  agahiat  thia  theoiy  {• 
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one  emipently  dmernog  of  beiog  MHj  difleuiied.  I  cao  only  pretend  in 
this  imperfect  report  to  have  suggested  some  of  tlie  materials  which  may 
awtti  in  fonning  tome  judgement  on  this  point* 

The  very  important  researches  of  Mr.  Joule  on  heat  and  the  dynamical 
theory  to  which  they  lead,  though  referring  directly  to  heat  in  iU  action  on 
bodies  as  temperature  or  as  latent  heat,  yet  arc  not  without  a  bearinf;  on  the 
subject  of  radiant  heaty  as  has  been  in  some  degree  pointed  out  in  tlie  excel- 
lent Address  of  our  President  of  last  year.    (Report,  1853,  p.  xlvii.) 

Mr.  Joale'a  theory*  though  not  as  sueh  dependent  on  the  wave-theory  of 
lieat,  is  yet  emiiienuy  in  accordance  with  it,  and  so  far  lends  it  much  sup- 
port. If  we  suppo-se  the  temperature  of  n  h<u\y  to  arise  from  vibrations  of 
its  molecule?,  sucli  v  iljrntioiis  n\ay  be  <  \(  itt  d  in  it  by  the  vibrations  of  an 
setberiui  medium  suirouudiug  aud  penetrating  that  mass  ot  matter.  In  this 
reqieet  the  close  analogy  with  sound  is  preserved.  These  vibrations  of  heal, 
Iiowever»piodoee  mechanical  changes  in  the  constitution  of  the  medium,  they 
cause  it  to  expand,  i.  e.  they  drive  its  molecules  to  ^rcjitor  distances  apart; 
and  when  carried  to  a  certain  extent,  cmse  a  fresh  and  sudden  8e|mratiori  to 
a  far  greater  extent;  accompanied  wiiii  a  new  arrangement  of  these  mole- 
eulesy  or  a  change  of  tiaie  in  the  body  from  solid  to  fluid  or  from  fluid  to 
aerifoiin«  Here  the  analogy  with  sound  ceases  to  hold  good,  except  so  far 
as  that  a  temporary  new  arrangement  of  tlie  molecules  is  occasioned  by  the 
sonorous  vibrations.  The  transmission  of  luniiniferous  waves  has  a  velocity, 
which,  though  enormous,  is  capable  of  measurement.  Whether  that  of  the 
longer  uuu'luminiferous  but  calorifcfous  wavea  is  the  same,  has  not  been,  I 
Itdiavi^  experimentally  verified,  but  must  theoretieally  be  supposed  the 
iMnet  unless  indeed  it  be  only  oppsrojeimately  the  same  for  waves  within  the 
narrow  Unfits  of  the  luminiferous  scale^  and  diverge  from  that  value  beyond 
those  limits. 

Again,  tiie  pasiisge  or  process  of  the  vibrations  in  a  body  receiving  heat 
i§mm%  to  thia  vmimtiim  of  heat  there  does  not  seem  to  be  anything  strictly 
analogous  in  sound.  In  general,  the  passage  of  light  through  transparent 
bodies  excites  in  them  no  vibrations  capable  at' aftecting  our  cj'ea  with  the 
seu»e  of  light,  i,  e.  the  medium  does  not  become  luminous,  unless  we  except 
the  case  of  the  phosphorescence  of  fluor-spar  and  some  other  bodies  after 
«ipoaii9Q  to  light.  So  far  indoed  as  the  transjpareney  is  imperfecty  and  in  all 
bodies,  the  vibrations  whieh  eoiMtitute  light  are  stopped,  or  changed  in 
such  a  manner  that  they  give  rise  to  vibrations  in  the  body  constituting  heai^ 
just  as  those  longer  vibrations  do  M  hicli  constitute  that  species  of  radiation 
which  is  derived  from  the  mere  cooling  of  a  hut  body;  but  this  does  not  occur 
in  traruparent  bodie|.  It  would  seem  to  be  the  law,  that  if  a  ray,  or  a  series  of 
wavea  of  the  proper  length  to  be  lumtnlferous,  impinge  on  an  opahe  body, 
(iMf  eoaimttlMeate  vibrations  to  its  molecules,  which  again  transmit  to  the 
iQflOUIidtl^  other  other  waves  of  grenfer  Imgthy  which  in  like  Dmnner  tra- 
verse space  and  can  again  excite  vibratiuus  in  bodies  on  wiilch  they  impinge ; 
or  if  from  any  source  a  body  have  internal  vil^ruiions  (^^  a  certain  itUensity 
(whether  Arming  tiMweib  or  of  what  lengths,  we  have  no  means  of  deoiding), 
it  can  transmit  to  the  mrrouading  eether  vibrations  which  oonstilute  waves  of 
lengths  f^rtater  thnn  a  certain  given  length,  viz.  that  which  belongs  to  the 
deepest  red  luminiierous  rays.  If  its  internal  vibrations  are  increased  in 
intensity  beyond  a  certain  point,  it  then  acquires  the  power  of  communicating 
{in  adman  to  the  last)  other  vibrations  to  the  aether  fbnniog  wavea  of  other 
and  flnaUer  lengths,  so  as  to  give  rise  to  Ugku 
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Origin  of  the  Solar  ITeat.    Professor  W.  Thomson  a  Theory. 

Some  vf  1  y  im[)  u  tant  speculations  have  been  brought  forward  on  the  sauwve^ 
ttiid  thus  bear  on  the  tialure,  of  the  solar  heat,  by  Professor  Thom^ou*  ia 
immediate  connexion  with  the  theory  of  Mr.  Joule,  and  on  the  prind^  that 
the  energy  of  the  heat  thus  emitted  must  be  accompanied  by  ao  eqQivalent 
expenditure  of  mechanical  force.  On  this  principle  he. institutes  numerical 
calculations;  the  main  results  of  nhich,  together  wUh  a  brief  expositioa  of 
the  principles,  may  be  given  as  ioilows > 

The  icind  of  force  acting,  or  the  source  of  solar  heat,  the  author  conceives 
may  be  expressed  by  severid  hypotheses,  each  of  which  he  exaniaes : — 

I.  The  supposition  of  the  sun  being  simply  a  body  intensdy  heated  and 
losing  its  heat  by  radiation  or  .«imple  cooling. 

This  he  considers  quite  untenable,  as  well  on  theoretical  crrounds  advanced 
in  some  other  papers,  as  on  tiie  siiuple  conbideration  that  if  this  were  true 
the  sun  would  be  extinguished  in  a  very  short  time. 

II.  The  hypothesis  of  chemical  action  or  combustion  of  any  lund* 
Supposing  one  of  the  combitiinf:  bodies  to  be  supplied  from  any  atmo- 
sphere, the  products  of  combustion  would  be  so  enormous  as  to  rlioke  the 
iire,  it  gaaeous,  by  preventing  the  access  of  the  air  in  question,  or,  if  solid 
or  liquid,  by  preventing  the  supply  of  fuel;  and  aeoording  to  the  mechanical 
theory  before  mentioned,  a  numerical  calculation  shows  that  the  whole  mass 
of  the  sun  could  scarcely  last  8000  years,  without  being  all  consumed,  if 
generating,  by  its  own  burninf;,  the  heat  which  1=;  actually  emitted.  Hence 
if  the  sun  is  a  fire,  the  fuel  must  be  supplied  Irum  exieiuai  space.  But  a 
mass  of  ooai  or  iron  or  potassium  could  not  reach  the  sun  from  external 
space  without  generating  thousands  of  times  as  much  heat  from  its  motion, 
as  it  could  possibly  do  by  its  combustion.  Combustion  Is  probablyt  there* 
fore,  insignificant,  if  it  exists  at  all,  as  a  source  of  solar  heat. 

III.  The  hypothesis  of  meteors  falling  into  the  sun  and  expending  force 
madkamcallyt  has  been  started  by  Mr.  Waterston-j-,  who  supposes  such  bodies 
to  be  attracted  and  iUl  directly  into  the  sun  firom  remote  txtra-planetary 
regions. 

The  supply  of  iTietcoric  matter  necessary  according  to  this  theory,  is  esti- 
mated to  amount  to  such  a  mass  as  would  cover  the  sun's  surface  to  a  depth 
of  3U  ieet  xa  one  year. 

The  author,  however,  consfalen  it  probable  that  meteors  actually  M 
into  the  sun,  not  directly  from  distant  spaces,  but  by  the  action  of  a  resist- 
ing medium  surrounding  the  sun,  which  contracts  the  orbits  in  which  they 
are  revolving  round  him.  \\v  c  onceives  that  these  meteor^?  nuist  be  moviug 
within  the  limits  uf  the  earth's  orbit,  or  we  should  be  continually  struck 
by  them ;  and  that  they  are  probably  the  matter  of  the  zodiacal  light. 

It  is  however  quite  conceivable  that  that  cloud  of  small  pbmelary  masNS 
may  once  have  extended  beyond  the  limits  of  the  earth's  orbit,  and  thus 
in  remote  periods  the  earth  !iiay  have  been  exposed  to  «iieh  frills  of  them 
as  to  have  materially  raised  its  temperature;  and  hence  a  possible  source  of 
those  high  temperatures  which  once  existed. 

But  to  return  to  the  effects  of  the  resisting  medium :  owing  to  its  retarda* 
tion,  the  approach  of  these  bodies  to  the  sun  is  gradual,  and  on  this  hypo* 
thesis  a  calculation  similar  to  the  former  would  givo  the  result  that  the 
sun  must  be  covered  to  a  depth  of  00  feet  in  a  year,  or  a  mile  in  about  eighty- 

*  Transacdona  of  the  Royal  Sodtty  of  BdiDbugh,  TohzxL  part  1.  On  the  If sduaicd 
Energies  of  the  Solar  System. 
•  t  Briliih  AMschrtisft,  HaU  Mssttoft  tW3. 
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ifglityean;  which  would  occMion  an  iocrease  of  1*  apparent  diameCer  in 
40,000  jean;  a  change  of  oouise  utterly  inappreciable  to  observation. 
The  amount  of  matter  thus  abstracted  by  the  sun  would  be  equal  to  the 

mass  of  the  parth  In  about  Tortv-spven  years  ;  hni  it  is  rpiifp  conceivable  that 
a  quantity  of  100  times  this  amount  would  not  be  iiiisiseU  tioia  the  zodiacal 
Ughu  I  hus  the  sun's  heat  might  be  kept  up  for  5000  years  to  come  at  lea^t. 
Ail  tiantfer  of  matter  to  the  ann  coining  from  a  aonrce  within  tlie  earth's 
orbiti,  would  not  afiiect  the  conditions  of  the  system,  as  to  the  effects  of  gra* 
TitatioD. 

Some  meteors  may  possibly  come  direct  on  the  sun  fr#in  tlic  cxtra-planct- 
ary  spaces,  but  the  quantity  of  such  is  probably  very  small  in  comparison 
wUb  those  that  have  been  revolving  in  approximately  circular  or  elliptic 
eiUli  before  falling  in. 

If  we  imagine  a  dark  body  moving  througli  space  and  coming  into  a  lo- 
cality aboanding  with  meteor8»  their  impact  may  raise  it  to  incandescence 
which  nil]  cease  wlien  it  moves  out  of  that  space.  Thus  the  author  suggests 
a  possible  explanation  of  variable  stars. 

(Additiuij  I.)  Tiie  author  gives  a  calculation  of  the  quantity  of  matter 
Moessary  to  be  added  to  the  sun,  on  the  extra-planetary  hypothesis,  and  hnds 
it  gives  too  great  an  increase  of  central  force  to  consist  with  the  historical 
cooditions  of  the  earth's  motion.  He  concludes  the  supply  most  tfaive  been 
from  within  the  earth's  orbit  for  thousands  of  years  at  least. 

(Addition  II.)  He  shows  that  the  resistance  must  be  ver^  small  even  close 
to  the  sun,  ?ince  such  light  bodies  as  cornels  pass  through  it  at  perihelion. 

Tiie  solar  at(uu:>phere  may  be  conceived  to  be  curried  round  in  a  vortex 
If  tee  revolving  masses,  but  not  more  rapidly  than  a  planet  would  be  at 
oe  suae  dbtaoce.  Hence  the  meteors  must  long  continue  to  revolve  before 
reacbiog  the  snD«  tmd  muti  fftit  to  fMor  a$1iobe  emig^kiefy  emonUed  b^tn^ 
Aey  fnU  in. 

Hfucc  (he  solar  heat  is  produced,  not  htf  solids  imjnnging  on  the  sun,  btU 
^m;  viokfU  friction  of  t/ic  rotating  vortex  of  evaporated  //leteoric  maiter, 
(Addition  III.)  The  temperature  of  the  difi^rent  parts  of  thesun*s  surface 
aiaj  undergo  great  changes  from  the  eddies  and  streams  occurring  in  this 
revolving  mass.  Hence  many  of  the  appearances  of  the  solar  spots  and 
streaks,  &c. 

(Addition  IV.)  "  On  the  age  of  the  sun.'*  At  the  rate  of  meteoric  incor- 
poration above  calculated,  the  present  rotation  of  the  sun  would  be  produced 
from  rest  in  32,000  years.  We  may  infer  (since  it  appears  very  improbable 
tHslthe  sun  has  had  a  contrary  rotation  destroyed  by  meteoric  incorporation) 
tlut  the  kind  of  agency  now  going  on,  cannot  have  been  going  on  and  alone 
j^enmting  heat  at  the  present  rate,  for  more  than  that  period.  For  the 
future,  we  know  that  the  mass  of  the  zodiacal  light  is  small,  in  comparison 
with  tliat  of  the  suu,  from  its  producing  no  sensible  perturbation  on  the 
Quiets,  and  we  may  be  sure  it  cannot  keep  up  the  supply  for  ^00,000  years. 
^  sun's  rotation  has  been  by  no  means  accurately  determined;  it  may 
pottibly  vary  to  ao  amount  which  future  obeervatiotts  may  detect^  and  thus 
lot  the  theory. 

Another  speculation  *  dosely  connected  with  the  former  and  the  general 
subject  of  radiation,  has  been  pursued  by  the  same  author,  on  the  proliabl^ 
<^emity  which  can  be  assigned  to  the  /tiiRtii(^«r0iw  and  cahrifisnmt  aether*  , 

^  Profettor  W.  Thomwn  *0n  the  Postible  Density  of  the  Lanif nlftrottt  Ms4ittBI>' trc«« 
Itunactiont  sfihs  Ronl  Ssdtty  sf  Bdinlfwih,  vol.  xsL  part  1. 
im,  2  A 
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Thii  ■peeulaliou  is  founded,  like  the  former,  oo  the  daU  funiished  by  P6u«- 
Ulel's  researches  on  the  solar  radiation,  and  Joule's  theory  of  the  mechanical 
energj'  equivalent  to  the  effect  of  heat  produced :  the  calculation  torns  on 
the  assumption  that  the  velocity  of  vibration  can  only  be  a  small  frHctioo 
(probably  not  one-fiftieth)  of  the  velocity  of  the  propagation  oj  irat^,  aad 
noa  the  mbtdty  of  wbniim  we  may  oaieulate  Che  dmsity^  or  eoovenely* 

Heooe  the  author  coneelvei  that  we  may  assign  a  /rmt<,  and  tlutt  a  oAit 
fm  vf  bmUmifkrmu  €eiher,  at  th9  didotim  9f  lit  eoitA  ftim  tkt  smh  o— war 

cofUmii  k$9  than  ( 77^:7-^  -  -,,  \ofom  pcmmd  €f  mtOter, 

\  1560  X  10  V  " 

With  regard  to  the  results  of  Prof.  Thom.*on,  o^pccially  when  the  novel 
character  of  some  of  the  reasonings  is  taken  iuto  account,  some  diiference  of 
opinion  may  rearooably  be  expected*  There  aie  eerteioly  meny  eeiuldfr-^ 
ttlona  invoWed  whieh  might  Buegeit  important  topiet  of  discniskm ;  oa  tfieM 

it  is  Dm  my  purpose  to  enter :  I  wiU  merely  remark,  that  in  til  tbeae  iBvesti* 
gatlons  the  es'spTififtl  point  h  thp  f>TpefHUfitre  of  mrrhnnical crtfrrnf  in  prryff.'riv^ 
vibrations,  ol  whatever  kind.  w  lnAv  (juestion  then  assumes  a  more strtcti^ 
mechanwal  aspecii — the  sure  indication  that  this  entire  branch  of  science  is  in 
a  state  of  approximation  at  least  towards  that  stage  which  ebaracterites  the 
perfoedoiLoif  any  branch  of  physical  knowledge*  when  alt  tti  varied  phmao- 
roena  than  be  shown  to  be  suiceptible  of  analysis  up  to  simple  comUnatioiis 
of  the  elementary  l!\ws  of  force  nnd  motion. 

I  would  merely  add,  that  in  sprakini^  of  the  effort  of  the  evolution  nf  heal, 
there  is  nothing  in  Professor  Thomson  s  conclusion  which  restricts  them  to 
any  one  species  of  heat ;  the  essential  point  is  the  production  of  vibratiotu : 
and  hb  results  are  thus  in  entire  accordance  with  the  theory  which  relWs  sD 
kinds  of  heating  effect  to  the  stoppage  or  absorption  of  lays,  in  other  words, 
the  extinction  or  destruction  of  the  vibratory  motions,  constituting  rays  of 
different  wave-lengths,  f^onie  of  which  are  alsowitlnn  those  linnt*.  and  bolon^ 
to  that  part  of  the  scale,  which  renders  them  capable  of  afTeetitig  our  eves 
with  the  sensation  of  vision  ;rr-which  (as  ali  eady  retuarked^  considerations 

on  all  hands  seem  now  tending  to  show  is  the  most  probable  hypothesis  en 
tlieiableet. 

Jiadtation  of  Heat  from  the  Zodiacal  Light  and  from       Comet  of  1&4S. 

Some  intnrosting  observations  on  tho?e  points  are  given  by  M*  MaUUemen 
in  the  *  Comptes  Rendus,'  April  1843  (vol.  xvi,  p.  r>,s7). 

On  the  27th  of  March,  M.  Matthiessen  placed  at  the  focus  of  a  concave 
iKifror  of  1  metre  diameter>  an  ajr-cAsrsiome^,  which  showed  a  ilmilBr  tim 
above  its  indication  in  other  positioUSi  when  the  axis  of  the  minor  was  d(* 
rected  to  the  zodiacal  light. 

He  next  substituted  for  thf-  thermomotor,  H  thermo-electric  pile  with  gictf 
precaution^-,  which  having  its  condcnsiug  cone 

Directed  to  the  nucleus  of  the  comet,  gave  a  deviation  of    •  8f 

M       the  zodiacal  light  near  its  summit   IC^ 

„       the  sodiacal  light  at  base   12^ 

i»       the  part  of  sky  over  the  sun   8^ 

la  other  directtona   QP 

On  removing  the  condensing  cone  to  try  whether  the  effbct  was  due  Is 
atmospheric  causes,  he  still  found  towards  the  base  of      aodlanl  lUt^ 

or  a**. 

Instead  of  the  mirror  hc  next  used  a  fiiiU-gUue  ims$  Qfi  oeqtim*  flitaiftf, 
16  centiuj.  iocai  length.. 
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With  the  thei  ino-electric  pile  as  before,  this  gave,  • 

Direcied  to  zodiacal  light,  summit  2^ 

„       sodiaod  light,  baM  .4^ 

n       tkj  over  ran  0^ 

With  a  tailow  candle  at  10  metras  distance  (whether  irtth  the  lens  is  not 
stated,  but  probably  with  it,  as  the  experiments  would  not  otherwise  be  com- 
parable),— 

With  the  condensHig  cone,  deviation  15®. 

This,  lie  observes,  ^hows  "combiLii  est  iiiiniiuc  la  quantity  de  chaleur 
eavoy^e  par  la  iumicrc  zodiacale,  el  que  i  iiiducucu  de  la  couiete  Uoit  etre 

rleUeneot  impercottible  par  notre  temp^rBtttre*" 

It  was  perhaps  this  somewhat  ambiguous  sentence  which  led  Humboldt  to 

represent  these  experiments  as  showing  no  sensible  effect  due  to  the  zodiacal 
light  ('Cosmo?/  Note  98,  p.  394,  vol.  i.  Sabine's  traustation). 

In  the  face  of  the  experiments,  however,  we  must  adopt  another  interpre- 
tation ;  and  perhaps  what  the  author  means  is  the  distinetioQ  between  the 
radkmi  heat  affecting  the  iiermoscope,  and  the  lonperaAirs  communicated 
to  the  aimMphere  ;  which  are  manifestly  different  things. 

The  experiment  with  the  candle,  if  made  (as  seems  to  be  implied)  with  the 
lens^  is  an  important  verification  of  the  fact  of  the  it/eating  power  bUimguig 
to  liyiii  ii  um  turrei>trial  sources. 

llie  result  with  the  aodiacal  light  also  shows  that  at  least  a  portion  of  ila 
'  effiM^  U  tf  Ais  tpedei;  and  not  dependent  on  its  mere  loss  of  heat  aa  a  ^ 
body  cooling. 

It  is,  however,  but  i  i;;!it  to  add,  t]mt  indications  of  such  extreme  delicacy 
as  those  here  referred  to,  have  been  looked  upon  by  some  pl^ysicitfts  as  almost 
too  liable  to  uncertainty  to  be  entirely  tmitwortby. 


On  MM  pf  tke  remdti  obtained  at  the  BrUUh  Colonial  Magnetie 
Oieervatoriu,   By  Colonel  Eowabd  Sabinb,  RuL, 
General  Secretary ^ 

At  the  meeting  which  took  place  at  Newcastle  in  18S8»  the  British  Aaso* 

ciation,in  fulfilmentof  the  first  amongst  the  objects  for  which  it  was  originally' 
instituted, — that  of  giving  a  stronger  impulse  and  a  more  systematic  direction 
to  scientific  inquiry, — recommended  to  Her  'Majesty's  Govornmpnt  \ho  pro- 
secution at  the  public  expense  of  researches  which  were  required  for  the  ad- 
iraneement  of  the  science  of  terrestrial  magnetism,  but  were  beyond  the  means 
of  individuals  to  carry  out.  These  researches  were  of  two  kfands,  having  differ- 
ent, but  in  many  respects  connected  objects.  By  one  class  of  observatloai, 
for  which  the  aid  of  navnl  pxpeditions  to  unfrequented  parts  of  the  ocean 
was  required,  it  was  desired  to  determine  tlio  distribution  in  diiierent  parta 
of  the  globe  of  the  magnetic  force  of  the  earth  in  its  two  manifestations  of 
direction  and  intensity  of  action.  By  the  other  class  of  observations,  to  be 
made  at  stationary  observatories  placed  at  points  of  tiie  eartb*s  surfiice  very 
distant  from  eacli  other  and  judiciously  selected,  it  was  proposed  to  ascertain 
the  p:irf.iriilarities  of  the  chan<rc  which  is  found  to  take  place  from  yrsr  to 
Tear  in  ad  parts  of  the  globe  in  the  direction  and  intensity  of  the  magnetic 
force,  by  which  change  the  magnetic  state  of  the  earth  conespondine  to 
any  one  epoch  passes,  as  it  were,  insensibly,  bnt  with  a  regularity  and  sy- 
ilMMitie  order  which  maniftitthe  eiiitence  cf  natand  causes  as  yet  unknown: 
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to  ut,  into  successive  fomifl  of  dwtribntion,  whieh»  after  the  lapse  of  coo* 
siderable  intervals  of  time,  are  found  to  differ  very  widely  from  each  other. 

ThU  change  has  received  the  nanio  of  s<^cn1ar  change.  By  thia  second  cln?5 
ol  observations  it  was  also  proposed  to  trace  the  laws,  and,  if  possible,  the 
cauAes,  of  certain  small  periodical  and  uiher  variations,  superimposed  upon 
the  mean  magnetic  state  of  the  globe,  which,  at  the  time  when  the  ohwrva> 
tones  were  undertaken,  were  generally  believed  to  be  in  some  way  or  other 
connected  with  the  variations  in  the  temperature  of  the  earth  or  of  the  air. 

For  such  observatories,  our  colonial  possessions,  dispersed  as  they  are  in 
almost  uil  parts  of  the  globe,  and  presenting  almost  every  variety  of  climate 
suitable  for  a  thorough  damittatton  of  the  supposed  conuexioo  between  the 
magnettcal  and  meteorologieal  elements,  afforded  excellent  positions ;  and  it 
was  believ(  d  that  amongst  our  naval  and  military  officers  employed  for  the 
protection  ot"  the  colonic  s,  many  might  bp  tountl  po<5?o^sing  the  nccc9<?'.ry 
acquirements  and  disposition  lo  conduct  the  observations  upon  a  prescribed 
plan,  which  should  be  prepared  by  a  Committee  of  the  Royal  Soctetj  and 
sanctioned  by  the  authority  of  the  Pjresident  and  Coundl  of  that  body. 

The  recommendation  thus  made  to  Government  by  the  British  Association, 
and  strengthened  by  a  similar  recommendation  from  the  Royal  Society,  having 
been  acceded  to,  measures  were  at  once  taken  for  carrying  out  botli  clBsses 
of  observation;  and  an  appeal  was  at  the  same  time  made,  tiiruugh  the  proper 
authorities,  to  the  governments  of  the  principal  nations  of  Eu^m  and  Atnefiei^ 
to  participate  in  the  inquiries  by  causing  magnetic  surveys  to  be  flsade  in 
thf  ir  rrsppctivp  cnuntrics,  and  by  establishing  fixed  observatories  to  carry  out 
for  a  period  ot  limited  duration  the  same  system  of  observation  as  thatad<4>ted 
in  the  British  Colonies. 

In  both  departments  of  inquiry  the  instruments  and  methods  required  for 
the  research  were  for  the  most  part  novel.  It  was  to  be  expected,  therefore^ 
that  the  experience  of  the  first  two  or  throe  years  would  be  expended  in  re- 
vealing deficiencies  and  in  suggesting  moditications  and  improvements;  and 
that  it  would  not  be  until  these  were  devised  and  brought  into  use  that  the 
system  of  observation  could  fairly  be  considered  to  commence.  A  revi&ed 
edition  of  the  instructions  of  the  Royal  Society  was  published  in  this  view  in 
184-2,  and  at  the  meeting  of  the  British  Association  at  Cambridge  in  1845, 
Cwhicli  \y?i'^  attended  by  special  invitation  by  many  of  the  directors  tiP  the 
continental  observatorirs  which  had  adopted  the  British  system,)  a  further 
application  was  made  to  the  British  .Government,  and  through  it  to  the 
^vemments  of  other  countries,  to  prolong  the  period  for  which  the  cood* 
nuance  of  the  observatories  was  originally  sanctioned. 

The  prominent  part  taken  by  the  British  Association  in  these  recommen- 
dations naturally  produced  in  its  members  a  strong  desire  to  be  informed  of 
the  results  which  had  been  obtained  by  their  means,  and  to  have  these  placed 
before  them  in  a  more  popular  form  than  in  the  quartos  filled  with  figures, 
in  which  the  obsorvatloiis  themselves,  and  elaborate  investigations  founded  on 
them,  are  printed.  Their  wishes  in  this  respect,  which  were  certainly  most 
reasonable,  were  coinininMcated  to  me,  as  the  Supei  intendent  nf  t}ie  Colonial 
Observatories,  si'\  (  nioutlL^  :\^o  by  my  colleagues  in  the  administration  of 
the  afi^uirs  of  the  iintisii  Association  ;  and  in  accordance  with  their  repre* 
sentation  I  undertook  at  our  meeting  last  year  at  Hull,  to  prepare,  for  the 
present  meeting,  a  report  **On  some  of  the  results  which  had  been  obtuned  by 
means  of  the  British  Colonial  Magnetic  Observatories."  In  acceding  to  this 
request,  however,  I  felt  it  right  to  state  my  full  belief  that  this  would  be 
the  first  moment  at  which  such  a  report  could  be  presented  without  being 
liable  to  the  chaiige  of  being  premature*    The  subject  and  the  occasioii 
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raqnifcd  that  no  condusiont  should  be  stated  but  such  as  were»  at  the 
kMty  lokiBhly  assured  bj  concurrent  evidence  drawn  from  the  different 
quarters  from  which  corroboration  might  be  sought ;  and  this  implied  not 

alone  the  cornplolion  of  proces-*es  of  rt  dnction  tn  n  hich  tlio  observations  from 
the  different  ohs(  i'\  aturies  must  necessarily  ba  Mibjuiued,  bnt  also  the  addi- 
tional labour  oi  u  coordination  of  the  results  obtained  in  different  part&  uf  the 
'  globe*  The  time^  indeed,  is  yet  far  distant  at  which  anything  like  a  complete 
Tievr  can  be  takeo  of  what  is  capable  of  being  elaborated  from  the  immense 
unss  nf  mnterials  accumulated  in  the  last  few  years  ;  but  it  is  possihlp  that 
the  time  is  arrived  wlien  a  first  and  partial  report  might  be  made  which  may 
not  be  altogether  unsatisfactory. 

I  have  said  thnt  the  request  made  to  me  at  the  Hall  meeting  was  to  prepare 
a  report  to  be  included  in  the  volume  containing  the  record  of  this  year's  pro* 
ceedings,  and  as  is  usual  in  such  casef,  to  form  the  subject  of  a  sectional  com- 
munication. It  has  since  been  stated  to  me  by  the  gentlemen  whn>e  office  it 
hai»  bi^eu  to  prepare  the  arrangements  for  this  meeting,  that  a  communication 
made  to  the  Association  on  a  subject  on  which  it  has  taken  so  strong  an 
interest,  would  be  preferably  made  to  the  members  of  the  different  Sections 
united  at  an  evening  meeting.  Now  it  lias  long  been  the  cherished  custom 
of  our  Association  that  its  members  should  undertake  cheerfully,  and  without 
hesitation,  whatever  duties  may  be  allotted  to  them;  and  however  I  may  rca- 
souabi)  distrust  my  own  suitability  for  so  prominent  a  position  as  that  which 
I  am  placed  in,  I  have  been  sensible  that  I  could  not  with  propriety  decline  it. 
It  would,  indeed,  ill  become  your  General  Secretary  to  depart  himself  from 
an  obligation  which  he  has  so  frequently  urged  on  others ;  and  assuredly 
there  is  no  one  who  has  had  more  experience  than  I  have  had,  that  the  person 
who  does  hb  best  to  discbarge  the  duty  assigned  to  him  may  feel  sure  of 
receiving  from  you  the  fullest  and  most  considerate  indulgence. 

In  considering  then  how  I  might  most  profitably  use  the  opportunity  which 
has  been  afforded  me,  I  have  thought  that  by  confining  myself  to  some  one 
branch  of  the  inquiry,  I  might  hope  to  be  able  to  convey,  in  the  time  to  which 
an  address  of  this  nature  must  necessarily  be  limited,  a  more  satipfrictory  notion 
of  what  is  in  progress  of  accomplishment,  than  if  I  were  to  enter  upon  a  more 
extensive  field ;  and  I  have  selected  as  the  topic  most  likely  to  interest  the 
members  of  the  Association  generally,  the  evidence  which  we  think  we  have 
acquired  of  the  existence  of  a  dircet  relation  between  the  small  periodical 
magnetic  fluctuations  which  arc  obviously  superimposed  upon  the  mean  state 
of  the  earth's  magnetism,  and  the  two  other  bodies  of  tiie  Hilar  system,  the 
eon  and  the  moooi  which,  if  magnetism  be  a  cosmical  and  not  simply  a 
terrestrial  agency,  might  be  expected  to  afford  some  indications  of  such  a 
relation. 

Commencing,  therefore,  with  the  Sun; — the  first  point  to  which  I  will 
direct  your  attention  is  the  change  which  is  found  to  take  place  in  the  diurnal 
variation  of  tiie  needle  in  dijJhetU  months  of  Uie  year.  To  make  thid  the 
more  clear,  It  is,  perhaps,  desirable  that  I  should  first  give  you  a  brief  expla- 
nation of  the  diurnal  variation  itself.  It  was  long  since  observed  that  a  magnet 
suspended  horizontally,  a  compass  needle  for  example,  undergoes  in  the  course 
ot  evtrydaya  small  variation  in  its  direction, returning  at  the  end  of  the  twenty- 
tour  hours  to  the  position  which  it  occupied  at  their  beginning.  This  is 
•omettmes  called  horary  variation,  because  the  direction  varies  at  UiedifEerent 
hours  of  the  day,  and  sometimes  diumal  variation,  because  its  period,  or  the 
cycle  in  which  the  variation  is  completed,  is  that  of  a  solar  day.  Although 
there  is  still  much  that  in  obscure  in  the  mode  in  which  the  sun  may  produce 
this  periodical  fluctuation  in  the  magnetic  direction,  we  are  at  no  lo^s  to  re- 
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cognize  the  sun  as  its  primary  cause,  not  rn  ly  from  the  circumstance  that  its 
cycle  or  period  coincides  with  that  of  a  solar  day,  but  also  from  the  fact  tk&% 
m  Mine  changes  of  direetion  are  found  to  oceur  at  diflbient  plaoe*  oa  Htm 
globe  ritnated  under  different  meridians,  at  the  fame  (or  very  nearly  the 
same)  hours  of  solar  time  at  each  of  those  places.  Thus,  for  example,  in 
England,  the  north  or  marked  end  of  the  needle  points  to  the  extreme  west 
of  its  daily  movement  when  the  sun  b  about  two  hours  past  the  meridian, 
and  the  same  thing  is  found  to  take  place  at  the  same  hour  of  local  time  over 
the  whole  of  Europe,  although,  as  you  are  all  awarei  the  absolttte  ttne  eor- 
responding  to  the  same  solar  hour  in  the  eastern  and  western  parte  of 
Europe  very  different.  The  diurnal  variation  having  thus  its  character 
dependent  on  and  dcteniiinot!  by  the  solar  hour,  we  have  this  warrant  for 
regarding  tiie  nun  as  lU  unuiary  or  original  cause. 

It  has  also  long  been  knowti  as  a  general  fkct  that  in  Europe  the  aaounl 
of  the  diurnal  variation  is  greater  in  summer  than  in  winter,  a  fact  wbieh 
found  a  ready  explanation  in  the  prevailing  opinion  whieh  ascribed  tlie  mag- 
netic variations  to  thermo-electric  cause?',  or  to  some  other  les."  definite 
modes  of  operation  of  variations  of  temperature,  and  whtch  were  uaiuraily 
supposed  to  act  with  greater  intensity  in  summer  than  in  winter,  inasmuch 
as  the  diurnal  variations  of  temperature  are  greatest  in  summer ;  yet  there 
were  not  wanting,  even  in  the  last  oenturf^observen  in  England  who  remarked 
tliat  the  increase  of  the  diurnal  variation  in  summer  by  no  nteann  coincided 
with,  but  eoi)?.iderably  prccf  ded,  the  perio(i  of  the  grealtat  buniuier  iieat,  and 
also  the  period  wJien  the  vaiiulioii  ot  tenipcraluie  in  the  course  of  tiie  day 
was  greatest*  But  their  remarks  appear  to  have  had  but  little  weight  in  op- 
position to  a  favourite  hypothesis,  and  it  has  remained  for  the  far  mon 
extensive,  more  varied  and  more  deci«!iive  conclusions  derived  from  tin  obser- 
vations of  the  British  Colonial  Observatories  to  generalize  the  pliienomena,  to 
manift^t  their  utter  irreconcileabUity  with  the  explanations  which  would 
ascribe  the  change  in  the  amount  of  the  diurnal  variation  in  diteent  patta 
of  the  year  to  iiSal  variaHon*  of  tempenUu^  and  to  show  that  the  true  es- 
planatic  Ti  nmat  rather  be  sought  in  some  moredmoC  action  of  the  sun  on  the 
magnetism  of  the  earth. 

I  shall  endeuvour  to  make  this  clear  to  you  by  a  graphical  representation 
which  will  require  a  few  words  oi  preliminary  explanation.  The  part  of  the 
general  phmnomenon  of  the  diurnal  variation  to  which  I  desire  specially  to 
direct  your  attention,  is  its  alteration  in  character  and  amount  in  different 
parts  of  the  year  and  in  different  parts  of  the  globe.  This  part  of  the  phfp- 
nomcnon  admits  of  being  viewed  separateiy  ;  tlte  mean  diurnal  vanaCion  in 
the  year,  the  mean  in  fact  of  ail  the  months,  constituting,  as  it  were,  an  hon^oa 
or  a  zero*line,  in  comparison  with  which  tiie  difference  which  takes  plaM  Ift 
the  diurnal  variation  in  thediffbrent  months  may  be  showUi  and  the  attenthm 
may  thus  be  brought  to  bear  more  immediately  and  more  exclusively  upon 
what  may  be  not  inappro]iriately  termed  the  annual  iHzriaiion  of  the  diunml 
variation.  It  may  be  ^hown  with  the  greatest  simplicity  for  any  particular 
station  by  lines  which  exhibit  for  every  month  of  the  year  the  difference  at 
each  hour  of  the  day  between  the  mean  diurnal  variation  of  the  whole  year 
atid  the  mean  diurnal  variation  in  that  particular  month ;  and  by  comparing 
the  alterations  which  we  find  to  take  place  in  the  different  months  at  stations 
very  widely  separated  from  each  other  on  the  surface  of  the  earth,  and  strongly 
contracted  with  each  other  in  regard  to  ail  those  physical  circumstances  of 
temperature,  &c  which  are  dependent  on  and  vary  with  gcographicil 
position,  we  are  enabled  to  test  decisively  the  question  whether  those  alteiap 
tions  are  due  to  local  circumstaaces^  or  are  the  result  of  sooie  genend  owMt 


Digitized  by  Google 


ON  B&ITISU  COLQ]SlAh  MAONST|C  OBS£BVATOBIB8.  358 


wSSadaag  in  Um  nme  way,  and  lo  the  aanie  amoaot  •!  the  tame  time  ttatiooi 
thus  widely  sppnrated  arifl  contrasted. 

When  the  lines  which  thus  represent  the  ditferences  between  the  mean 
diurnai  variatiuo  io  the  year*  and  in  each  of  the  uiontbs  of  the  year,  are 
diMPiit  they  are  at  oooe  teeo  to  separate  themselves  into  two  weU-charac- 
teriaed  ^roupn,  ooe  cooaietiDg  of  the  nx  montha  wbeo  the  aiio  ia  north  of  the 
equinoctial  line,  and  the  other  of  the  six  montha  when  he  ia  aouth  of  tho 
equiDoctml  line.  This  is  found  to  be  the  case  alike  at  stations  within  the 
tropics  atid  at  stations  in  the  temperate  xonOf  aoU  not  in  one  bemiaphero 
onlvt  but  in  both  hemispheres. 

In  every  caae  the  aiii  montha  from  April  to  September,  and  the  aix  montha 
from  October  to  Mareht  forming  the  two  distinct  groups,  may  be  repre* 
aented  hy  mean  sfmiannunl  linrs  from  which  the  individual  months  com« 
posing  tho  re*.pcctive  groups  diti'er  coiiirjaiatively  very  sligfitly,  whilst  the  two 
Bemiaonual  lines,  us  compared  with  each  other,  exhibit  very  marked  distinctive 
ohnraeters,  partieolarly  at  the  hoara  when  the  ann  ia  above  the  horizon ;  and 
these  characters  are  eitentiaUy  the  aame  in  aU  the  varietiea  of  geographical 
position  which  I  have  enumerated. 

For  the  purpose  of  illustrating  thij*  romarkable  fact,  for  tho  knowledge  of 
which  we  are  entirely  indebted  to  die  Coiotual  Observatoi  ie?*,  i  have  placed 
in  a  diagram  *  the  correftpoDdiog  phsnomeua  at  St.  Helena,  an  ii»Liudio  the 
mifidle  of  the  oeeao  and  within  the  tropiesr— at  Toronto  in  Cknada*  in  tlw  iii* 
tenor  of  a  great  continent*  in  north  latitude,— and  at  Hoharton  in  Van 
Diemen  Island,  in  43°  south  latitude.  The  lines  in  this  diajrnini  are  in  each 
case  drawn  from  five  years  ot  hourly  observation,  i  he  phmi  or  bkick  line  di- 
stinguishes in  each  of  these  three  figures  the  phenomena  oi  the  «amc  period  of 
the  year,  namely  the  six  montha  frwn  April  to  Septembert  and  the  dotted  line 
the  other  semiannual  periodi  viz.  from  October  to  IMhreh*  The  horizontal  line 
in  each  figure  is  the  mean  diurnal  variation  in  the  year,  and  the  upper  side  of  the 
horizontal  line  corrpsponds  in  every  case  to  an  easterly,  and  the  lower  side 
to  a  westerly  deviation  trom  it.  In  viewing  thei^e  three  figureis  it  is  scarcely 
powible  to  doubt  that  they  represent  substantially,  one  and  the  same  phceno- 
sienoo.  The  anagnitiide  and  the  infloctiont  of  the  eurvea  are  not  indeed  ab« 
aoUitely  identieal*  but  they  appfoaoh  ao  near  to  it*  that  we  may  wdl  avppoio 
the  small  differences  to  be  very  minor  modiHoatioQa»  whioh  mij  aOOB  day 
receive  tln  ir  ox|)lanation  in  minor  modityin<i:  cuusu.-,. 

Now,  phtenoiiieiia  su  nearly  identical  lu  ciiaracttr  and  amount,  and  yet  pro- 
dooad  aimnltaneoui^ly  at  slationa  ao  widely  dimimilar  in  geographical  poaition 
and  dimatie  rdataons,  must  have  other  oautas  than  the  very  diwimilar  vari»* 
lions  of  temperature  which  take  place  at  those  stations  in  the  course  of  the  year. 
8ituated  in  opposite  hemispheres,  the  summer  of  Toronto  is  the  winter  of 
Uobarton,  and  vice  vend ;  whilst  at  Heiena  (in  the  tropics)  the  distinction 
of  aonuner  and  winter  almoat  ceaaet;  the  aon  being  vertical  twice  in  the 
year,  via,  in  February  and  NovamlMr.  and  the  epocha  of  maxinram  and  ni« 
nimum  of  temperature  being  very  different  from  those  at  either  of  the  extn^ 
tropical  stations.  The  fun's  passages  of  the  equator  from  north  to  south  at 
the  September  equinox,  and  from  south  to  nurili  at  the  March  equinox,  are 
obviously  the  approximate  ep«>chs  of  transition  from  one  class  of  phaenouiena  to 
the  other,  alike  at  eaoh  of  the  three  atadonk  Tlte  infloenee  of  the  epoeh  ia  the 
aame,  and  aunilar  effeota  are  pfoduoed*  whether  the  station  itself  be  north  or 
sonth  of  the  equator,  and  however  diveri^e  may  be  its  climatic  or  its  magnetic 
eonditions.    The  three  stations  include  a  difference  of  latitude  of  above  BG^t 


•  Hepi^nced  ttm  the  **FiteoMdiii»  U  the  Boyal  fiocieljr,"  Ifay  10lbi  mi  (vol.  vil. 
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find  a  dlfTerence  of  tongiludc  aaiounting  to  nearly  half  the  circumfereaoe  of 
the  globe.  It  is  (IKRcuU  to  resbt  ihc  conclusion  that  an  efTect  so  general 
and  80  simultaneously  produced  poiuts  to  a  direct  actiou  of  the  sun  upon 
the  magnetisiu  of  the  earth. 

Now  as  to  the  precise  epoch  when  Ibe  phnDOinena  pais  from  the  reptie- 
Sentation  which  is  given  by  one  of  these  curves  into  the  very  dissimilar  pha&- 
nomena  of  the  other  semiannual  curve: — The  separation  of  March  which  rs 
in  the  one  riroup  from  April  which  is  in  the  other,  and  ot  September  in  the 
one  group  irom  October  in  the  other,  suffices  to  point  generally  to  the  sua  s 
passage  of  the  equator  as  the  epoch  of  transition.   But  by  caking  our  mesa 
representations  for  shorter  and  more  critical  periods  than  monthly  one% 
(seeing  that  the  equinoxes  occur  nearer  the  middle  than  the  end  of  tiji  Ir 
respective  months,)  \v<  are  able  to  pr»»«s  the  identification  still  closer,  and  to 
ascertain  that  the  mean  of  the  three  weeks  from  the  1st  to  the  21st  of  Sep- 
tember, being  the  three  weehs  immediately  preceding  the  day  of  the  Sep- 
tember equinox,  searcety  differs  sensibly  at  any  hour  of  the  day  from  tka 
semiaouual  mean  of  the  preceding  half-year,  and  consequently  that  the  pha&« 
nomcna  of  that  semianniml  group  have  undergone  no  sensible  change  when 
a  mean  is  taken  corresponding  to  the  tenth  or  eleventh  day  before  the  equi- 
nox.  Ou  the  other  hand,  when  a  mean  is  taken  oorrespooding  to  the  mem 
weeks  suooeediog  the  day  of  the  equinox,  namely  the  last  nine  days  in  Sep- 
tember and  the  early  days  of  October,  of  which  the  mean  corresponds  to  tlie 
10th  or  11th  day  after  the  equinox,  the  transition  from  the  character  of 
the  ))reeeding  six  months  has  not  only  commenced,  but  has  already  advanced 
very  iur  towards  its  completion  ;  and  by  the  middle  of  October  is  quite  com- 
plete, as  the  Ihie  oovresponding  to  the  middle  of  October  exhibits  do  trtes 
whatever  of  the  semiannual  characters  which  ten  days  before  the  eqninom 
had  undergone  no  modification. 

To  recapitulate; — the  m(  an  line  correspond mg  to  the  ten  or  cdeven  days 
beforethe  equinox  exhibits  no  trace  whatever  of  ihe  commencementof  a  chau^e. 
The  mean  line  corresponding  to  ten  or  eleven  days  after  the  equinox  exhibila 
the  change  as  having  commenced,  though  not  yet  complete.  The  mean  line  ' 
corresponding;  to  twenty-five  days  subsequent  to  the  equinox  (viz.  the  mean 
line  for  Octoln  r)  cxhihitH  the  transition  fully  completed.   Such  are  tiie  facts 
at  the  September  cquuiox.   A  similar  investigation  in  the  case  of  the  March 
equinox  shows  in  the  same  way  no  trace  of  change  ten  days  before  tiie  ^qmm 
nox;  and  the  change  commenced,  but  incomplete,  at  an  equal  period  after 
the  equinox.    Apparently  the  progress  of  the  change  is  somewhat  more 
tardy  in  the  Mnrrh  than  in  the  September  equinox.    In  both  cases  we 
have  the  indication  that  the  commencement  of  the  change  synchronizes 
with  the  equinox,  but  that  a  certain  interval  of  time,  a  few  days  more  or  laa» 
is  require  for  its  completion.  This  appears  aaalogons  to  the  change  whieh 
is  operated  in  the  induced  magnetism  of  a  ship,  when  she  changes  her  geo- 
graphical position  nnd  !)y  so  doing  changes  her  position  also  relatively  to 
the  inducing  cause,  winch  in  the  case  of  the  ship  is  the  terrestrial  magnetism. 
It  has  been  found  that  in  such  cases  the  induced  magnetism  of  the  ship 
begins  to  ohange  when  the  change  in  her  position  commences ;  bnt  that  an  hi* 
terval  of  time  is  required  (variable  partly  with  the  rapidity  and  other  accidents 
connoefed  with  her  chan^je  orpn!;ition,and  partly  alsowith  the  degree  in  whieh 
the  iron  she  contains  is  su5ceptible  of  immediate  magm  tic  t  liange)  bifore 
the  change  is  completed,  and  her  induced  magnetism  xs  again  in  accord  with 
its  inducing  cause*.  We  have  no  reason  to  suppose  tliat  the  effsot  ^  any 

•  «  ni0.TVHii.tS43,  Sfft  X.  pp.  152,  153;  iMi.  1844,  Sit.  vii.  pp.  88,  99,  and  11M19 
IMA  1846^  art.  xviii.     940, 348,  sad  3M »  W.  1M9,  irt  xiL  p.  m-lSS. 
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titemal  inducing  eauie  acting  on  tbe  magnetitsm  of  the  earth  would  be  diB* 

rimifar  from  that  which  we  observe  to  take  place  in  the  iron  of  a  ship. 
When  the  magnetic  heterogeneity  of  the  niatprials  at  the  surface  of  the 
earth  is  con8i(lerc-(i,  the  suppositiotj  can  srarc*  ly  Ix*  thought  an  unreasonable 
one,  that  the  change  Mrhich  may  ])e  operated  lu  the  eartlis  magnetism  by 
tbe  ton*!  piueage  of  the  equator,  supposing  the  sun  to  have  a  direct  magnetic 
laflaeace  on  tbe  earth,  may  commence  with  the  epoch  of  the  paitage,  bni 
■aj  not  be  completed  until  a  few  dajs  gubsequent  to  It 

The  next  instance  which  I  shall  bring  before  you,  in  which  a  direct  action 
of  tbe  fun  appean  to  forolsb  a  better  eiplanation  of  the  pbmnomena  than  an 
actioo  operating  through  the  agency  of  varktiona  of  temperature  at  the  par* 
tieahir  stations,  ia  connected  with  the  earth's  greater  proximity  to  the  son  in 

one  part  of  her  nTinual  tjrliit  than  in  the  opposite  part.  The  orbit  being  an 
ellipse,  thr  pcnln  lion,  or  nearest  approach  of  the  earth  to  the  srm,  is  in  De- 
oeiober,  and  the  aphelion,  or  greatest  distance  from  the  sun,  is  in  June,  tbe 
saMmnt  of  difference  being  about  one-thirtieth  of  tbe  mean  distance.  Now 
if  there  be  any  portion  of  tbe  earth's  magnetic  force  which  is  derived  from 
the  sun,  it  would  be  reasonable  to  expect  that  the  intensity  of  that  pmtion  of 
the  magnetic  force  should  be  greater  in  December  than  in  June,  and  that 
tilts  effect  should  be  general  over  the  globe,  niifl  exhibited  of  course  in  both 
hemispheres.  It  nught  well  have  happened,  iiKietd,  that  the  whole  effect  of 
the  sun's  magnetic  intluence  might  have  been  so  small,  that  the  diiiereuue  in 
the  eftet  doe  to  a  fluetuatioQ  of  not  more  than  one-tbirtieth  of  tbe  mean 
dfalanee  might  have  been  insensible,  or  at  least  too  small  to  be  cognizable 
hy  our  instrumental  means*  It  does  happen,  however,  that  we  do  find  by  the 
Sbeenrations  that  there  is  a  small  annual  variation  in  the  inton^ity  of  the 
magnetic  force  of  the  earth,  and  that  it  is  sliown  roncurrently  by  tlir  o])M  r^ra- 
tious  iu  botii  hemispheres,  viz.  at  i  orunto  and  ilubartuu,  and  Lbat  this  varia- 
lion  enioeides  with  tbe  supposition  which  has  been  spoken  of,  being  an  excess 
of  the  force  in  both  bemtspherea  in  the  month  of  December  as  cooipsi^ed 
with  June,  and  nearly  to  the  same  amount  in  both  hemispheres,  vuk  about 
two-thousandths  of  the  whole  magnetic  force  of  the  earth.  This  amount, 
though  !*ttiall,  h  not  beyond  the  competency  of  the  instruments  or  of  the 
methods  employed  to  determine  it  It  is  the  result  at  each  station  of  several 
yon  of  observation,  but  the  excess  in  December  is  also  shown  when  the 
whole  period  from  which  the  mean  Is  derived  is  broken  into  smaller  portions. 
had  this  result  been  obtained  in  one  of  the  hemispheres  only,  say,  for  ez« 
i^mple,  in  the  northern  hemisphere,  we  nnght  have  supposed  the  incrca-^e  in 
the  magnetic  force  in  December  to  be  in  some  way  contirrted  with  the 
winter's  cold  iu  that  hemisphere;  or  if  obtained  iu  the  southern  iiemisphere 
sh)ne,  a  connexion  might  have  been  imagined  with  the  summer's  heat;  but 
the  same  elfect  being  found  to  take  place  at  the  same  period  of  the  year 
tlike  m  both  bemispberes,  notwithstanding  tbeir  opposite  climatic  eircuuK 
stances,  seems  to  remove  it  from  the  category  of  effects  which  can  be 
ascrilied  to  local  variation-*  of  tempcrnture,  and  to  a-^^itrn  it  a  plaee  amongst 
other  concurrent  indications  of  the  direct  magnetic  iuduence  of  the  sun. 

Bat  the  most  remarkable  evidence,  and  the  least  intelligible  upon  any  other 

supposition  than  that  of  a  direct  magnetic  connexion  between  the  sun  and 
the  earth,  is  furnished  by  the  knowle<lf,'e  which  we  have  gained  through  the 
British  Colonial  Observatories*,  of  the  existence  of  a  periodical  fluctuation  in 
the  ma^fn^i^  ijlisiurbajices  (or  magnetic  storms,  as  they  are  sometimes  called}, 

»  PhiL  Tnni.  1852,  art.  viii.  pp.  11^J24. 
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which  correspondi  in  a  manner  and  to  a  fU^prcc  which  can  scarcely  be  ima» 
gioed  to  be  accidental,  with  au  analogous  tiuctoation  which  recent  observa- 
tion has  also  discovered  in  those  affectioDi  or  obtcurmtioos  of  the  sun  s  diae 
wbieb  are  known  to  ut  by  the  name  of  the  nlar  §poti.  It »  unnteeiiy 
that  I  should  occupy  your  time  by  entering  it; to  questions  mucli  diteunad 
bv  pliilosophers,  in  regard  to  the  probable  physical  nature  of  these  spot?;  it 
wiii  suffice  to  state  the  lact,  that  when  the  »un  i»  viewed  with  a  telescope,  his 
luiuinou:*  di;»c  is  t'ouiid  to  be  scarcely  ever  free  iVom  dark  or  a»hy-coloured  spotA 
of  irregular  and  variable  outline,  appearing  and  disappearing  at  nneeftain 
tiiDMy  and  having  no  6zed  period  of  duration.  They  are  occasionaliy»  thougli 
rarcl}',  sn  large  as  to  be  visible  to  the  naked  eye  when  the  brightne*?!  of  the 
suu  iit  partially  veiled  by  thin  clouds  or  by  vapours.  For  several  years  past 
the  solar  spots  Itave  been  the  subject  of  carefui  daily  observation,  particularly 
in  Germany,  by  which  it  haa  be(Hi  learned  that  the  number  of  the  spots,  and 
the  space  they  occupy  on  the  solar  disc,  vary  ooniiderably  at  different  tioMi^ 
and  tiint  the  variation  is  of  n  rliarnctcr  wliich  we  can  by  r^o  mcrin?  regard  as 
accidental,  since  it  follows  '.\  itli  izit  aL  regularity  a  law  ot  periodical  alternate 
increase  and  decrease,  continuous  and  progressive  fronn  a  minimum  to  a 
maximum  in  a  period  which  eorreeponds  nearly  with  five  of  our  yeai%  end 
lirom  a  maximum  to  a  minimum  in  a  period  of  eimilar  duration*  Several  audi 
periods  of  alternate  increase  and  decrease  have  now  lieen  observed,  so  as 
thorougMv  to  establish  tin*  fact  and  the  regularity  of  its  occurrpnre.  The 
spots  usually  appear  in  groups,  and  to  give  a  notion  of  the  uiaguiuide  and 
the  variation  of  their  number  at  different  times,  it  may  be  stated  that  in  the 
years  of  minimum  the  number  of  distinct  groups  appearing  ia  the  yov  Is 
usually  between  thirty  and  forty ;  whilst  in  the  years  of  maximum  the  num- 
ber is  l>ptwr'fn  SOO  and  4O0.  Tho  vonrs  of  maxirmiin,  ginre  the  solar  spots 
have  been  subjected  to  this  careful  exaniinution,  have  been  lb2b,  1^7  and 
184'8;  the  years  of  minimum  18S3  and  1843. 

Now,  before  we  oome  to  the  penllel  dnmmstanees  of  a  deeeanlal  peitedi- 
eity  in  the  magnetic  disturbanoas,  it  may  be  desinble  to  piemise  a  few 
words  of  gt'Treral  explanation  respecting  these  phnpnoniena,  of  which  the 
greater  pwt  ot  our  knowledge  is  so  recent.  \^  Iumi  tlie  Colonial  Magnetic 
Observatories  were  estabii^iied  in  1840,  little  mure  was  known  ot  ihcui  than 
the  fhet,  that  at  uncertain  and  apparently  irregular  times  the  magnetie  dlnse« 
tion  and  force  were  liable  to  be  afibeted  by  seemingly  capricious  changes, 
sometinirs  of  very  considerable  amount,  and  occasionally  succeeding  rarh 
other  ^vl[ll  i^reat  rapidity; — that  these  atfeciions  took  place  at  one  and  the 
same  time  in  ditlerent  parts  of  the  continent  of  Europe; — and  tiiat  the  chaiises 
whiofa  they  fnduoed  in  the  magnetic  direction  and  force  observed  witiift 
those  limits,  were  generally  Himultaiu  ous  (in  alMolute  time),  end  to  a  great 
degree  similar.  A  connexion  had  also  been  inferred  between  the  disturb-  * 
n»ioes  and  the  aurora  boreali^.  from  the  circumstance  that  auroras  of  n^mark- 
able  brilliancy  had  been  frequently  known  to  occur  at  times  wiicn  the  mag- 
netic Instruments  were  unusually  disturbed.  Now*  the  observations  at  the 
Colonial  Observatories  have,  in  the  first  place,  extended  and  rendered  UMire 
precise  our  knowledge  of  the  generality  of  i}^e  phaenomena.  They  have 
shown  that  parts  of  the  globe  most  distant  from  each  othpr  aro  aft'ocfrd  bv 
them  at  the  «ame  time;  but  that  when  places  thus  simultaneously  adected 
are  very  distant  from  each  other,  the  effects  at  each  may  be  very  dissimilM'. 
The  most  careful  compsrison  with  the  variation  of  the  meteorological  de- 
ments has  failed  to  establish  the  existence  of  any  mutual  connexion.  Their 
duration  has  also  bocn  found  to  be  ns  apparently  uncertain  as  their  occur- 
rence, extending  sometimes  over  three  or  four  successive  days  without 


Digitized  by  Google 


ON  0BITI8H  COLONIAL  MAGNETIC  OBSERVATORIBB.  36$ 

iatennMBUMk    So  far  they  have  still  appeared  to  Jtutify  the  term  trre- 

giilar  which  had  been  originally  applied  to  them.  But  on  a  more  close 
and  <>tudiou:i  examination,  and  by  adopting  a  process  of  investigation  suit- 
able tor  the  purpose,  the  frequency  witii  wiiicii  dist nrl)ances  of  this  uuex- 
pUuued  character  occur,  and  the  aggregate  amount  ul  disturbance  which 
tbej  prodttoe  in  the  different  month*  of  the  solar  year  and  at  the  different 
honie  of  the  aolar  day,  were  found  to  exhibit  periodical  laws  of  eontUtent 
aad  steady  recurreDce.  In  the  case  of  the  bourst  for  example,  and  confining 
the  attention  to  a  sinj^le  station  on  the  globe,  it  wn'<  found,  by  concurrent 
results  in  each  of  spveral  Mu  cessivc  years,  that  tin;  catr-^t  amount  of  di:i- 
turbance  occurred  at  a  ccrtuto  hour,  and  the  least  auiount  at  another  certain 
hour;  and  that  this  was  the  ease  both  in  the  direction  and  the  force,  though 
not  at  the  same  hours;  also^  that  the  disturbances  which  increase  the  force 
hsd  eertain  hours  of  roaximnm  and  minimum,  aud  those  which  diminish  the 
force  certain  other  Jiours  of  maximum  and  minimum  ;  and  that,  in  a  similar 
manner,  the  diiitui  b  iiu  cs  detloetin<j;  the  needle  in  one  direction  had  tlieir 
iixed  liours  of  maximum  aud  minimum,  and  those  deHecting  the  needle  in 
the  opposite  direction  had  also  their  own  particular  hours.  It  need  scarcely 
he  said  that  laws  which,  as  may  ca.^ily  be  supposed,  are  somewhat  complicated 
ia  their  results,  are  not  obfious  in  every  disturbance  that  occurs ;  but  certi- 
tude in  respect  to  the  stated  regularity  of  their  occurrence  is  obtained  by  the 
employment  of  the  method  which  has  been  so  fertile  of  late  years  \\\  the 
establishment  of  so  many  natural  laws,  viz.  the  deduction  of  mean  numerical 
values  from  u  iarge  body  of  observatioutj,  and  the  subsequent  comparison 
of  these  with  the  mean  Talues  corresponding  to  distinct  parts  of  the  same. 
By  the  adoption  of  this  method,  the  periodical  fluctuation  of  which  we  are 
speaking  '\&  found  to  take  place  with  great  regularity  at  all  the  stations 
at  which  the  investi^rMtion  ha<?  vft  been  made.  The  progressions  from  the 
mnxinia  to  the  nuiJiiiia  and  from  the  minima  to  the  maxima  are  almost 
UDitormiy  continuous  in  the  results,  even  of  each  independent  year ;  thus 
BMUifesting  an  existing  connexion  between  the  disturbances  and  the  hours  of 
solar  ttme.  By  the  same  method,  a  similar  periodicity  is  shown  to  exist  in  the 
disturbances  occurring  in  thedifferent  months  which  constitute  the  solar  year. 

At  all  the  stations  where  the  investigation  has  hitherto  been  made,  the 
disturbances  are  thus  found  to  manifti^t  periodical  laws  dependent  on  the 
£K)lar  hours  and  the  solar  months.  Tiie  epociis  ol  the  maxima  aud  minima 
of  the  several  phaeuomena  are  not  the  same  at  ditferent  stations ;  and  for  the 
complete  elucidation  of  the  subject  a  greater  number  of  stations  will  there* 
fore  be  required  than  those  at  which  the  examination  has  yet  been  made. 
But  for  our  present  purpose  we  have  full  and  sufficient  evidence,  that  whilst 
on  the  one  hand  the  disturbances  occur  from  time  to  time  at  intervals  which 
arc  not  marked  by  any  otlier  ordinary  terrestrial  phenomena  with  which 
we  are  acquainted,  they  manifest,  at  the  same  time,  in  their  details  a  sub- 
ctdioation  to  sdar  times  which  shows  them  to  have  a  connexion  of  some 
khid  with  the  sun.  Now,  if  this  connexion  could  be  traced  no  further,  it 
night  be  difiioult  absolutely  to  establisli,  that  the  effects,  which  have  been 
thus  described,  were  not  in  some  way  due  to  those  variations  of  temperature 
which  the  **un  occasions  in  tlic  atmosphere  and  at  the  surface  of  the 
earth.  The  connexion,  iiowever,  between  the  frequency  and  Ute  amount  of 
the  soiar  spoilt  and  the  frequency  and  amount  of  the  mag$uiie  duturbemceSy 
to  which  1  now  proceed,  appears  to  offer  no  unoertaioty,  and  to  admit  of  no 
qnertlon  of  this  nature ;  for  the  most  careful  investigations  by  physicists  of 
great  eminence  and  experience  have  failed  to  discover  the  ^lighte8t  influence 
of  ^  variations  of  the  solar  spots  upon  the  thermic  oouditions  either  oi 
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thr  atmo8ph(rr  or  of  thr  earth.  Until  this  connexion  was  obsen*ed,  no 
c  jrrospondenci"  whatsoever,  though  carffnUy  sought,  had  been  found  bttvveen 
any  other  known  phttsoomena,  either  cosuucai  or  terrestrial,  and  the  atfections 
wbieh  we  perceive  to  take  place  with  ao  nrach  r^;ularity  and  to  so  great  an 
extent  in  the  aolar  disc.  On  this  8uljeot»  thereforet  I  am  now  especially 
desirous  to  put  before  you  the  preclste  amount  of  the  correspondence  wita 
the  ninirniflr  vatfations  which  has  been  discovered;  since,  if  it  shotdd  bo 
contirnicii  by  furUier  experience,  it  may  not  unreasonably  be  expected  to 
throw  an  important  light  on  many  matters  of  high  scientific  importano^— 
such  aa  tlie  nature  of  tlie  tolar  apota  themaelve^y  the  mode  or  action  by 
wliicli  magnetic  effects  are  produced  by  the  sun  upon  the  earth,  and  poHibly 
even  upon  the  nature  of  nmgnctisni  itself. 

The  observation'^  <  in[)ioyed  in  the  invt•sti^ation  were  the  hourly  observa- 
tions uiade  at  two  observaluries,  Toronto  and  Hubartun,  tiie  stations  being 
in  opposite  hemispiierea  and  nearly  in  oppoaite  points  of  the  globe.  The 
ob«ervaiiona  commenced  in  the  latter  part  of  1842,  and  were  maintained  for 
five  year«s,  terminaf  m;ix  rnii-=!p(]nently  in  tfic  latlrr  part  of  181  P.    Every  ob- 
servation occurring  in  tiicbc  tive  years  wluch  exceeded  a  certain  amount  of 
ditf'erencc  from  the  mean  value  in  the  same  month  and  at  the  same  hour,  was 
considered  a  disturbed  observation,  and  lietng  separated  from  the  reat,  these 
constituted  the  body  of  disturbed  observations,  which  were  made  the  aobpcd 
of  examination  at  each  station.    By  assuming  an  arbitrary  and  somewhat 
large  magnitude  as  the  standard  of  disturbance,  the  observations  separated 
were  doubtless  less  tn  number  tlian  would  have  been  the  case  had  it  t>een 
possible  to  have  adopted  an  ahtolute  criterion ;  but  one  and  the  same  mag- 
nitude having  been  preserved  aa  the  standard  in  each  of  the  years^  the  re&» 
tive  frequency  and  relative  aggregate  values  in  the  diflferent  years  were 
obtained,  very  npproxiniativclv  at  loast,  in  their  just  proportion?.    At  each 
station  the  di>turbances  were  found  to  increase,  both  in  Irequency  and  in 
Qggi'^gftte  values,  progressively  from  184-3  to  1848;  the  aggregate  value  of 
the  dtsturbanees  in  1848  being,  both  at  Toronto  and  Hobarton,  about  three 
times  greater  than  in  1843.    It  happened  that  at  the  very  time  when  a 
somewhat  lahoriou^  invo<tr^alion  had  conducted  nic  to  this  result,  I  had  be- 
fore me,  in  the  tlnrd  volume  of  iM.  do  Humboldt's  *  Kosmo?,*  the  results  of 
M.  Schwabe's  observations  of  the  solar  spots  from  the  year  1826  to  1850, 
then  first  made  public  for  the  portion  subsequent  to  1844»  and  I  waa  ioMne- 
diately  and  most  forcibly  struck  by  the  coincidence  both  in  period  and  epoch 
with  the  variation  announced  by  him  in  the  frequency  and  amntint  of  the 
8potf«,  of  which  a  minimum  was  also  in  1843  and  a  maximum  in  i84-b.  The 
hourly  series  of  observations  at  Toronto  having  been  preceded  by  a  two- 
hourly  series  in  1841  and  1842,  a  similar  eiamioation  waa  made  of  thoae 
years  when  it  was  found  that  the  magnetic  dbturbances  aa  wdl  as  the  solar 
spots  increased  in  going  baekwards  from  1843.    A  similar  examination  has 
since  been  made  by  Captain  Younghu:>band,  recently  mv  B-^«»istant  at  Wool- 
wich, of  the  disturbances  at  St.  Helena  and  at  the  Cape  ot  Good  Hope,  and 
the  results  have  been  communicated  by  him  to  the  Royal  Society.  Though 
the  series  of  observationa  from  wbieh  the  results  are  derived  was  lesa  extes* 
sive  than  at  Toronto  and  Hobarton,  ceasing  at  the  Cape  in  1846  and  at 
St.  Helena  in  1847,  the  year  of  minimum  disturbance  at  both  the  latter 
stations  i^  1843,  and  the  increase  is  progressive  to  the  close  of  the  scries. 

Having  this  striking  indication  of  a  connexion  between  certain  ol  tlie 
magnetic  variationaamd  the  solar  spots,  limited  unfortunately  in  respect  to  time 
by  the  termination  of  the  observations  at  the  Colonial  Ob^rvatories,butra* 
markably  accordant  within  those  limito,  it  waa  natural  to  eaamlne  whether  aoy 
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iinilinrailatimi  was  dkieenilbte  Id  other  terrestrial  magneticTariaUoiMytrhichy 
like  the  distuilMiiioet,  were  regulated  by  solar  hours ;  and  I  had  soon  the  gratifi- 
cation of  perceiving  that  the  mean  diurnal  variation  in  each  year  (that  of 
which  I  spoke  in  the  early  part  of  tins  exposition)  exhibited  a  variation  in 
its  amount  in  diffehen^t  years,  whic  h,  like  the  disturbanrrs  and  the  solar 
sp<^  had  a  decennial  perioil ;  that  the  epochs  of  miniiuum  and  maximuui 
were  also  1843  and  184S ;  and  that  in  the  two  broken  half-periods*  the  one 
preriooa  to  1848  and  the  other  subsequent  to  1848»  the  same  law  of  alternate 
progreasi^  increase  and  decrease  was  manifested.  In  the  conclusion  of 
which  I  am  no^v  fprnkiiig',  viz.  the  doccnTiial  flnctMatinn  in  tfie  ntagnitude  of 
the  diurnal  variation,  1  was,  without  being  aware  of  it,  pn  ceded  (in  one  of 
the  magnetic  elements,  viz.  in  the  declination)  by  our  associate,  M.  Lamont, 
who  had  perceived  it  in  the  examination  of  the  observations  of  the  same 

Cars  made  in  the  Magnetic  Observatory  at  Munich,  but  to  whom  it  is  pro- 
ble  that  the  acoonot  of  M.  Schwabe's  observations  of  the  periodicity  of 
the  solar  spots  was  not  then  l^nown,  for  otherwise  I  have  little  doubt  that  the 
Ooincidence  would  have  attractod  his  attention. 

From  the  Munich  observatious,  the  years  184-3  and  18-jt8  were  also  t'ouud 
to  be  the  epochs  of  minimum  and  maximum  in  the  magnitude  of  the  diurnal 
variation  of  the  declination  dependent  on  the  solar  hours.  I  have  since 
aseertained  that  these  are  also  the  years  of  maaimum  and  minimum  of  a 
periodical  fluctuation  in  the  diurnal  variation  of  the  inclination  of  the  mag- 
netic nrf  dlf  and  of  tlio  intensity  the  magnHic  force  of  the  earth,  as  well 
as  ot  the  horizontal  direction  of  the  needle,  at  all  the  four  stations  at  which 
the  Colonial  Observatories  were  established. 

It  is  fully  admitted,  thai  befove  lo  important  a  fact  as  that  of  a  correspond* 
aaee  In  period  and  epoch  between  affections  of  the  luminous  disc  or  photo- 
sphere of  the  sun,  and  magnetic  variations  observed  upon  the  earth,  can 
be  regarded  ns  positively  established,  it  will  require  to  be  confirmed  by  ob- 
servation of  the  recurrencp  of  the  coincidence  in  several  successive  periods. 
But  so  far  as  the  limited  duration  of  the  Colonial  Observatories  has  permitted 
tbe  comparison  to  be  made,  the  coincidence  thus  brought  by  their  means 
nrto  pnblic  view,  and  submitted  for  a  further  examination,  (which  it  cannot 
ftO  to  reoetve,)  has  been  manifested  alike  by  csery  ome  of  the  magnetic  vana* 
AmMf  which,  by  their  depmdmiee  on  Molar  hmu%  tare  iracetM  to  tAe  tun  a$ 

iiud  the  observatories  borne  no  other  fruit  of  an  analogous  description  but 
thai  which  I  have  thus  brought  before  you  regarding  the  SuH,  they  would 
have  been  entitled  to  the  distinction  of  having  at  least  indicated  a  coincidence 
between  terrestrial  magnetic  variations  and  the  phsenomnna  of  one  of  the 
heavenly  bodies,  whioh  coincidence  is  charnetcrized  by  the  absence  of  any 
discoverable  corresponding  variations  of  teinperaturc,  or  terrestrial  alFections 
of  any  sort,  through  whose  agency  or  intermediation  tlie  magnetic  changes 
might  lie  pradnoed.  Bat  die  evMeneeln  regard  to  the  sun  does  not  stand  alone, 
la  tbe  case  of  the  Moon  also,  we  have  been  able  to  trace  un({uestional(Ie  evi- 
dence of  the  existence  of  a  magnetic  variation  at  the  surface  of  the  earth, 
dependent  on  a  chanp^c  in  tho  moon's  place  relatively  to  the  meridian  of  the 
place  of  observation  at  the  dilierent  iiours  of  the  day,  and  therefore  appro- 
priately named  tbe  lunar  diurnal  magnetic  variation,  I  need  scarcely 
lemark,  that  in  the  case  of  the  moon,  any  supposition  of  the  intermediation 
of  lemperatare  as  the  producing  canse  m  ihe  terrestrial  magnetic  affectioii 
woold  be,  if  possible,  even  more  improbable  than  we  appear  to  have  reason 

Mmt  It  to  be  in  the  cas^  of  the  solar  spots. 
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In  speaking  of  the  lunar  magnetic  inBucnce,  however,  it  is  proper  to  pre- 
mise that  tho  Colonial  Ohsei  vatories  cannot  claim  the  distinction  of  having 
been  the  Erst  to  uiakf  it  known  ;  although  it  is  probable  that  the  knowledge 
which  has  been  gained  by  their  means,  of  the  different  elfiscte  wbich  tS« 
moon's  magnetic  influence  prodncee  in  dlfl^rent  parts  of  the  earth,  cammt  Irat 
contribute  in  a  very  material  degree  to  that  generalization  of  the  phaBnomcmi 
to  which  we  must  look  hrfore  wc  can  expect  to  hare  a  satisfactoiy  know- 
leds^o  of  what  the  moon  s  magnotic  state  is.    VVitiiout  entering  into  parti- 
culars, for  which  this  would  be  an  unsuitable  occasion,  I  may  perhaps  suc- 
ceed in  acqnainting  you  by  a  few  words  with  tba  method  by  which  another 
of  our  associates,  M.  Kreil,  DiRKrtor  of  the  Magnetic  Observatories,  first  at 
Milnn  r\n(l  arter'.vnr(!'<  :it  Praftuc,  and  now  Siiprrififpntlrnt  of  the  Magnetical 
and  Motooroiogieal  Establishment''  in  the  Auslrian  States,  surcrcdpti  in 
tracing  the  exii»tence  of  the  lunar  iutiucnce  of  which  we  are  speaking,  and 
which,  with  come  modifications,  I  have  also  employed  for  a  similar  investiga- 
tion of  the  observations  collected  at  the  Colonial  Stations.  The  method* 
.T^  otnployed  for  the  Col  iuial  O!><orvatorres,  is  as  follow?: — The  precise 
direction  to  which  the  magnet  points  is  observed,  as  I   liave  already 
noticedi  at  every  hour.    These  are  hours  of  tolar  time,  and  differ  from 
hoars  of  Amor  dmc.  inasraaeb  as  the  moon  tahes*  on  the  avcmga,  abooC 
S4  hours  and  40  minutes  of  solar  time  from  her  passage  of  the  meridfam  oir 
one  day  to  her  passage  of  the  meridian  at  the  same  place  on  the  next  day.  A 
lunnr  h(»ur  is  therefore  cnmrwhat  loiTprr  than  a  solar  hour,  and  observationsr 
made  at  regular  intervals  of  solar  tune  do  not  exactly  correspond  toany  regular 
series  of  lunar  hours.   But  the  twenty*fonr  observatious  made  in  the  course 
of  a  solar  day  may  be  so  arranged  that  each  obsenrataoo  may  be  [^huoed  in  a 
table  under  the  lunar  hour  to  which  it  is  nearest  in  point  of  time;  and  in 
this  arrangement  the  greatest  error  that  can  take  plane  in  the  classification  of 
the  observations,  accordmg  to  their  corr^ponding  nearest  lunar  hour,  will  not 
in  any  case  exceed  30  minutes.  If  therefore  the  whole  of  the  hourly  observa- 
tiona  for  sereral  yean  are  thus  arranged,  a  mean  of  the  obeenrations  at  each 
lunar  hour,  taken  for  each  lunation  or  period  of  about  twenty-eight  days,  or 
for  several  such  periods  eombined,  will  show  the  relative  direction  of  the 
magnet  at  each  of  the  24  lunar  hours,  or  say  at  0  !  onrs  when  she  is  on  the 
upper  meridian,  at  i^J.  hours  when  she  is  on  the  meridian  below  the  pole, 
at  6  honia  and  18  hours  when  she  is  90°  on  either  side  of  the  meridian,  and 
at  the  intermediate  hours  when  she  corresponds  to  the  intermediate  honr^ 
angles.    Now  when  this  is  done,  niu!  tin  KMilfs  rluring  several  lunations  are 
grouped  together,  so  that  di-^tui  lung  inhuences  from  other  causes  may  be 
more  eifectualiy  counterbalanced,  and  thereby  eliminated,  the  magnetic 
direction  b  found  to  undergo  a  regular  and  systematie  chango  In  the  coviae 
of  the  lunar  day*  having  two  epochs  of  greatest  easterly-pointing  and  two 
epochs  of  greatest  westerly-pointing  between  each  two  successive  passages  of 
the  moon  over  the  meridian  of  the  station,  the  change  in  the  direction  being 
continuous  and  progressive  from  the  easterly  extremes  to  the  westerly  ex- 
tremes^ and  vice  versd* 

In  consequence  of  the  diifereaoe  between  solar  and  innar  time^  the  obseiw 
vations  arranged  under  any  one  of  the  lunar  hours  mnstinclode  every  variety 
in  the  succession  of  solar  hour?*,  and  consequently  every  variation  dependent 
upon  solar  hour!»  becomes  compensated  ;  or  the  observntinns  mav  !)e  used 
after  the  solar  diurnal  variation  as  well  as  the  lai^t  r  disturbances  have  been 
tUmfnaled. 

There  are  some .  peculiarities  in  this  lunar  diomal  variation  which  an 
worth  adverting  to  even  in  so  gMMpal  and  onlioffj  a  aoUco  aa  the  piBMBtf 
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Ibef  will  probably  conduce  (with  otben  discoTerable  bv  iovettlntioiit  still 
ie  progWMi)  to  a  more  intimate  knowledge  of  the  magoetio  state  of  the  moon, 
and  may  then  receive  their  explanation. 

The  two  extreme  easterly  elongations  take  place  at  each  of  the  three 
stations  ot  Toronto,  Hobarton,  and  St.  Helena*  (the  Cape  oi' Good  Hope  &till 
remains  to  be  investigated),  at  nearly  oppo:iite  points  of  the  hour-circlet  as 
do  also  the  two  extreme  westerly  dongations  $  but  at  each  statSoa  the  elon* 
nations  in  the  two  directions  are  not  of  the  sane  amount.  At  Hobarton  and 
ot.  Helena,  both  in  the  southern  hemi<!phere,  the  M'esterly  elongations  have  the 
largest  values,  and  at  Toronto,  in  the  lioi  thern  hemisphere,  the  easterly  (speak- 
ing always  oi  tiie  uurtii  or  mariceU  end  of  the  magnet).  The  lesser  elongations 
an  in  eaeh  ease  about  two^hirde  the  greater.  There  is  also  another  wdl- 
nmiked  feature  of  diffbrenoe  at  the  diffisrent  stations,  in  regard  to  the  lunar 
hour  at  which  the  extremo  and  west  rlonfrations  oecur.  At  Toronto  tlie 
easterly  eloniraHnns  take  place  almost  exactly  at  the  times  of  the  moon  s  upper 
and  lower  cuiminatioD*  and  the  westerly  elongations  at  the  intermediate  lunar 
boon  of  6^  and  18^  At  Hobarton  the  westerly  elongations  ooenr  about  two 
iKMirs  after  the  upper  and  lower  culminations,  and  the  easterly  elongations 
about  two  hours  after  the  lunar  hours  of  (3*^  and  18'';  whilst  at  St.  Helena  the 
westerly  elongations  occur  about  two  hours  before  the  culminations,  and  the 
sisterly  extremes  about  two  hours  before  6^  and  i8^  It  is,  perhaps,  from 
wmA  differences  as  these,  in  the  effects  produced  by  the  moon's  injBuenoe  at  dif- 
ferent points  of  the  globes  that  we  may  most  hopefully  expect  to  obtain  a  more 
intimate  acquaintance  with  the  moon's  magnetism,  towhlch  they  appear  to  be  • 
ascribable.  But  before  this  investigation  is  entered  upon,  we  have  yet  to  learn 
the  corresponding  e6ects  produced  in  the  two  other  terrestrial  magnetic 
elements,  viz.  the  inclination  and  the  intensity  of  the  force,  by  processes 
which  necenarily  occupy  much  time,  but  are  in  progress. 

I  must  not,  however,  omit  to  notice  a  very  important  fiusti  ^2*  that  in  the 
terrestrial  magnetic  variation  ooensioned  by  the  moon,  there  is  not  fhe 
^ighie^  trace  of  the  decennial  period  wfuch  is  so  cUsUnctfy  marked  in  all  t/te 
variations  whkk  are  connected  with  the  sun. 

In  the  endea?our  which  1  hare  thus  made  to  meet  the  wishes  of  those  who 

considered  that  some  account,  however  neeei!'«ar!ly  imperfect,  ought  to  be  now 
given  of  the  progress  which  has  bet  n  made  in  magnetic  science,  by  the  aid 
of  the  ei^tablishments  which  were  so  greatly  indebte<i  for  their  institution  to 
the  British  Assoeiation,  I  have  confined  myself  strictly  to  one  branch  of  the 
Inquirj,  which  I  selected  as  being  the  most  likely  to  interest  ttic  greater 
number  of  my  auditors.  Strictly  as  I  have  done  this,  and  carefully  as  I  have 
endeavoured  to  be  as  hi  ii  f  as  the  subject  would  permit,  I  still  feel  I  have 
made  a  larger  demand  on  your  attention  than  1  could  have  wbbed.  I  will 
only  permit  myself,  therefbre^  in  conclusion  to  remark,  that  the  extension,  to 
other  bodies  of  the  solar  sftKm,  of  forces  which  we  perceive  to  be  in  action 
in  our  own  planet^  cannot  be  rej^arded  othorwise  than  as  <mo  f>f  the  most  im- 
portant results  which  could  be  hoped  for  from  the  prosecution  of  a  sclentifio 
research. 

Of  the  material  sifftsftUMefy  solid,  gaseous  or  liquid,  of  which  the  other 
bodies  of  the  solar  system  are  composed,  whether  identical  or  otherwise  with 
those  which  we  6nd  in  our  own  planet,  we  have  extremely  little  knowledge; 
nor  do  we  appear  to  be  likely  to  increase  it  by  any  means  of  direct  observa- 
tion which  we  can  anticipate ;  but  it  is  otherwise  in  respect  to  the  forces 
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which  bind  the  Uifierent  parts  of  the  solar  system  together  in  cosmical  con- 
nexion. These  open  to  us  a  field  of  research  which  is  the  more  inviting  be- 
cause they  appear  to  be  regulated  by  hiws  of  uniform  action  to  the  extreme 
Umits  to  which  their  agency  can  be  trued.  It  i»  poisible,  tberefovet  that 
laws  which  we  may  establish  by  means  of  phsDomena  within  our  own  IntnM- 
diatc  sphere,  may  reach  and  explain  tlie  phaenomena  of  other  spheres  which 
nii'jht  otherwise  appear  to  us  veiled  in  iiiipenftrnhle  mystery;  and  in  like 
manner,  laws  wliicU  we  may  first  deveiopc  by  studying  them  iu  the  mutual 
relation  which  they  produce  between  our  own  and  other  bodiesi  may  poeii* 
bly  give  ns  an  earlier  or  a  more  perfect  command  than  we  might  otherwite 
have  acquired  of  their  controlling  agencies  in  our  own  planet.  We  have 
been  long  familiar  with  gravify  as  a  force  of  this  tlescription,  and  with  its 
exleusiun  to  every  part  of  the  solar  system,  not  to  speak  of  the  regions  be- 

Jond.  We  have  hitherto  luiown  magnetism  only  as  a  telluric  force,  of  much 
m  apparent  simplicity  than  gravity,  and  greatly  requiring  a  key  to  enable 
us  to  apprehend  its  laws,  as  well  as  its  purposes  in  Uie  general  (economy  of 
nature.  To  improve  our  knowledge  in  tliesc  respects  was  the  object  of  the 
Magnetic  Observatories.  But  if,  as  we  appear  to  have  reason  to  believe,  we 
are  to  view  magnetism  not  only  as  a  telluric  but  also  as  a  cosmical  force,, 
the  intereat  and  importance  of  our  inquiries  regarding'  it  must  undoubtedly 
he  viewed  as  greatly  augmented. 

lifopool,  8«pt.  S5, 1854. 

Postscript,  Sept.  26,  1 85 1. 

If  our  highly  valued  member,  Dr.  Lloyd,  had  not  been  unfortnnately  pre- 
vented by,  I  trust  slight,  remains  of  illness  from  coming  to  Liverpool,  and  if 
my  own  voice  and  strength  had  permitted  me,  I  had  wished  and  purposed  to 
have  added,  after  the  close  of  the  above  addressi  a  few  words.  Th^  wouM 
have  been  on  the  great  services  rendered  by  Mm  towards  the  attainment  of 
the  data  on  which  the  above  results  arc  based  ;  more  espcrinlly  by  the  great 
and  important  aid  ff'wvn  by  his  ability,  skill,  and  inventive  genius  to  the 
instruments  and  nictiiud:i  ut  observation  wttii  which  our  Colonial  Observato- 
ries have  worked.  A  full  explanation  of  these  would  be  far  too  long,  and 
quite  needless ;  suffice  it  to  say,  that  of  the  instructions  from  the  Committee 
of  the  Royal  Society  which  I  have  referred  to,  much  t!tp  greatest  portion  is 
due  to  him  ;  and  besides  this,  his  kind  personal  instructions  were  freely  jxivni 
to  those  ofBcers  who  were  the  first  directors  of  three  out  of  the  four  Coiouiai 
Observatories.  But  more  than  all,  it  is  aUogeiker  to  him  thst  we  are  indebted 
for  the  instrument  by  which  the  variations  of  the  vertical  com[)onent  of  the 
earth's  magnetic  force  ha\  e  been  observed,  without  which  the  variations  of 
the  declination  and  of  the  horizontal  force  could  alone  have  been  fully  asrrr- 
tained,  and  the  variations  both  of  the  inclination  and  of  the  total  force  cuuld 
hare  been  only  imperfectly  made  known  to  tis.^E.  S. 
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Report  of  the  Committee  on  Earthquakes,  wUh  their  Proceeding» 
respecting  Seismometers  consiructed  under  the  ntperiniendence  qf 
Major  Jamei,  KB,    By  Col.  Portlook,  BJS.^ 

It  in  necessary  to  precede  ihe  brief  statement  vvliicli  lam  about  to  make»  by 
ao  equally  brief  notice  oi'  the  object  which,  in  the  present  case,  the  Com- 
mittee desired  to  attaio,  and  of  the  oircunistaneea  which  had  giveo  rise  to  it. 
In  1848>  at  the  Swansea  Meeting*  I  brought  under  the  notice  of  the  Com- 
mittre  of  Section  A.  the  iniportiinco  of  f>b.>orvini[^  and  recording  the  earth - 
i|uake  shoci(s  which  are  so  frc(iuGiit  in  the  Ionian  Islands,  and  the  probability 
that  the  Board  of  Ordnance  would  be  disposed  to  assist  in  such  an  under- 
talcing,  if  applied  to  by  the  Awoeiation ;  by  direotiiig  some  of  the  manj- 
aoientitic  ofHcers  of  Artillery  and  Engineers  stationed  in  the  islands  to  make 
the  inquiries,  and  by  furnishing  them  with  instruments  for  the  purpose.  As 
at  that  time  Mr.  Mallet  was  engni^^etl  in  devising  the  be.st  mode  of  rttakiiig; 
such  observations,  the  Committee  tliought  it  prudent  to  defer  such  on  appkx* 
cation  until  the  retvlt  of  his  asMfioianls  had  been  made  known.  Two 
valuable  Reports  of  that  most  able  investigator  of  earthquake  phaenomena 
were  presented  to  the  Association  ;  but  as  no  definite  result  had  been  arrived 
at  in  respect  to  instruments,  I  again  brought  the  matter  forward  in  1852; 
and  Colonel  Sabine  and  myself  were  directed  to  communicate  with  the 
Master-General  of  the  Ordnance  on  the  subject.  CoK  Sabine  accordingly 
wrote  to  the  Maflte^General»  and  afker  consulting  Sir  J.  Bnrgojne,  Miyor 
Jamei^  who  had  been  entrusted  with  the  superintendence  of  meteorological 
instrument?^,  ^ns  directed  to  have  n  |>nfr  of  Seismometers  con«;trurfrd,  that 
they  might  be  »ent  to  the  Ionian  L»latidii.  In  KS5I^  the  Earthquake  Com- 
mittee was  re-established ;  and  I  was  requested  to  act  as  the  organ  of  inter- 
eommunieation,  in  order  to  offer  any  necessary  suggestions  la  respect  to  the 
eonstraction  of  such  instruments; — but  I  mlist  lurn  for  a  moment  from  thew 
proceedinj^s  to  the  object  to  be  attained. 

Of  till'  tdtimate  cause  of  earthquakes  we  can  only  conjecture ;  but,  whether 
the  result  of  some  impulsive  action  consequent  on  the  sudden  development 
of  gaseous  matter,  or  of  vapour  in  a  state  of  high  elastic  tollsion,  or  of  anj 
other  source  of  pressure,  causing  the  disruption  or  rending  of  the  eartho 
strata,  5t  i^ecm^  now  generally  admitted  tliat  they  arc  waves  of  vibration 
transniiitf  (1  tiirough  the  earth's  crust  from  the  focus  of  disturbance,  if  so, 
they  may  be  expected  to  be  transmitted  in  aii  directions,  though  the  curve 
of  the  wave  may  be  modified  by  many  circumstaDfica,  deiiending  on  the  dif* 
ferent  conditions,  as  to  elasticity,  of  tba  transmitting  medium ;  and  will  thua 
arrive  at  the  earth's  surface  in  such  a  manner,  that  the  curve  of  the  wave 
will  intersect  the  curve  of  the  earth  s  surface  at  angU^s  varying  with  the 
position  of  the  intersection  as  regards  the  centre  of  the  wave  curve.  At  auy 
point  of  the  line  of  intersection,  the  remaining  force  of  the  lart  vibration  w  ill 
therefore  manifest  itself  in  a  direction  which  may  be  resolved  into  two  Ibrace 
— one  vertical,  nnd  the  other  tangential ; — the  latter  being  progresdvi^  as  it 
were,  on  the  earth's  surface.  The  progressive  component  will  increase  in 
proportion  lo  tlie  vertical,  according  as  the  wave  intersects  the  earth's 
surRioe  at  a  more  oblique  angle,  and  vice  versa ;  no  that  it  is  essential  to  esti- 
mate the  proportion  between  these  elements  in  order  to  determine,  or  at  least 
estimate,  the  position  of  the  focus  of  disturbance.  In  order  to  effiNSt  this 
objeet,  two  modes  might  hv  suggested  :  namely,  1st.  To  measure  (he  nrtunl 
wave  itiieir,  as  exhibited  on  liie  eartli's  surface  by  the  amount  of  displact  nient, 
both  vertically  and  laterally ;  'indly.  The  transmisi«ion  of  the  wave  into  some 
more  elastic  substance,  and  receiving  firom  it  the  final  shock  so  as  to  deter- 
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mine  the  intensity  of  tlio  rcDuiuiug  ibrce.  The  furmer  has  been  the  system 
adopted,^ireetly,  in  the  mode  of  idtd  pendulutni,  end  indirectly,  by  that 
of  liquid  penduluin9,-^to  use  the  term  of  Mr.  Mallet,  their  proposer. 

Immediately  after  the  rf  - appointment  of  the  Committee,  I  heard  from 
Major  James  that  he  had  adopted,  more  from  necessity  than  choice,  the 
form  proposed  and  adopted  by  Prof.  James  Forbes ;  aod  that  he  had  found 
it  osHHitienustory,  as  a  purely  vertioal  forae  tended  to  prodaee  a  latemi  more^ 
ment;  end  this  seems  a  necessary  coneeqaclioe  of  a  eonttniction  whieh  in* 
troduces  a  flexible  spring  or  wire  between  the  pendulum  and  its  support,^ 
as  tliis  spntTj;  bends,  and  then,  in  recovering  its  Ptn\iL'htnp<«s,  produces  a 
lateral  vibrauon  in  the  pendulum ;  but  as  an  instrument  had  been  made,  it 
appeared  prudent  to  submit  the  proposition  to  the  Committee,  as  one  of 
ioqoiiy,  as  to  the  powibility  of  modifying  or  improving  thii  apeeifie  eon* 
etrnction ;  and  I  offered  a  suggestion  as  to  a  diso  of  metal,  supported  on  a 
conical  pillar,  ?ukI  nnn«  d  with  n  pointer  at  top,  as  a  construction  which  might 
avoid  the  distmbiiig  iniiueuee  oi  the  vertical  component.  IVof.  J.  Forlips 
made  some  slight  uiodttications  iu  this  coiidtrucuuu ;  aud  wrote  that  lie 
thought  it  might  be  advantageously  adopted  for  detenniaiog  tome  formf  of 
the  possible  movemente  consequent  on  earthquake  dUturbanoe*  At  saohf  I 
sent  it  to  Mnjor  James,  advising  him  to  use  hU  own  discretion,  as  it  would 
be  better  to  h^vo  t^t■o  of  the  first  construction  of  Prof.  Forbe^s,  than  one  of  it 
aud  another  of  tiie  disc  pattern.  He,  however,  had  two  disc  Seismometers 
oonetraeted,  alteringi  for  convenience  sake,  the  mode  of  sospeasion,  so  as  to 
enable  the  instrameat  to  mark  the  angular  movement  below  ratlier  than 
above,  as  in  my  suggestion.  His  proposition  to  do  this  I  also  submitted  to 
several  members  of  the  Committee ;  but  receiving  no  suggestions  for  chanjxe, 
-  and  indeed  from  Mr«  Mallet  a  reiteration  of  his  former  opinion,  that  no 
eolid  peadatnm  conld  be  of  any  use^^I  saw  no  reesoa  to  interfere  further 
with  the  construction;  and  the  instruments  are  now  before  the  Section* 

Before  making  any  further  observations  on  this  part  of  the  subject,  I  will 
allude  shortly  to  the  liquid  mode  of  registratioTi— namely,  that  proposed  by 
Mr.  Mallet  in  the  Admiralty  Manual."  This  is  by  bent  tabes,  |'  diameter, 
one  leg  being  vertical  and  closed,  the  other  horizontal  and  open,  each  limb 
having  about  6''  of  merenry  at  the  bend.  Now,  a  pointer  of  eork  being 
introduced  into  the  open  end,  a  sudden  lateral  sliook  would  cause  the  meromy 
to  displace  the  cork,  which  would  thus  mark  the  extent  of  the  movement. 
Four  ^\\v\\  tubes  joim  i]  together,  and  faciiii,^  N.S.E.W.,  would  of  course 
indicate  the  particular  direction  of  the  shocks.  An  inverted  nyphon  tube, 
apon  the  same  principle,  Mr.  Mattet  also  suggested  for  measuring  the 
vertical  shoelu.  Another  instrument,  on  the  same  prindple,  is  described,  by 
Dr.Dnnbpnv,  as  the  invention  of  Cacciatorc,  of  Palermo,  and  is  stated  by 
Frederic  ilotfman  to  have  been  used  lor  determining  the  direction  and 
intensity  of  earthquake  shocks  in  8icily.  it  is  a  circular  disc  of  wood,  ten 
inohes  in  dhuneter,  with  a  smooth  bottom  and  surrounded  by  a  rim  with 
eight  holes :  outside  of  the  rim  is  a  circular  wooden  projeetloo,  with  eight 
grooves,  corresponding  to  the  holes,  and  intended  to  convey  the  mercury  to 
tlie  receivei's  or  cups  placed  below  them.  In  this  arrangement  a  purely 
vertical  shock  would  be  marked  by  a  similar  quantity  in  each  cup ;  but  a 
vertical  and  horizontal  would  complicate  each  other.  I  do  not  liere  allude 
to  the  more  elaborate  mode  proposed  by  Mr.  Mallet,  with  the  aid  of  a  gal- 
vanic battery,  as  he  is  still  pursuing  his  inquiries  with  a  view  to  the  future 
determination  of  a  more  perfect  instrument;  but  I  will  observe,  that  it 
appears  to  be  the  opinion  of  several  of  the  Committee,  that  the  difficulty  is 
much  increased  by  endeavouriuir  to  measure  all,  or  even  several,  of  the 
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dements  of  great  shocks,  by  one  instrument  It  woold  seem,  therefore,  wbe 
to  keep  the  observations  separate ;  namely,  that  for  time^  by  itsdf ;  for  mlical 
direction,  and  intensity  of  force  in  that  diraotioo,  bj  itself;  and  for  progiMive 

direction  and  intensity,  by  itsf^lf. 

iSuppo^iog  only  the  time  observed,  how  interedttog  would  be  the  fact,  that 
in  a  long  line  subject  to  soch  frequent  distuibances,  some  were  eonunon  to 
twih  some  to  three  places,  and  so  on ;  and,  in  like  manner,  that  the  plaise 

of  greatest  dlsturban^  should  be  found  to  shift,  being,  for  example,  in  the 
Ionian  Islands,  at  one  epoch  at  Zante,  at  another  at  St.  Maura,  and  so  on  I  At 
])res(  tit  unly  great  shocks  are  noticed,  but  iii  such  regions  many  minute  shocks 
might  interveue  between  them.  The  TerUcal  and  the  horizontal  intemiUes, 
or  the  extent  of  the  Tibratloni  in  those  directions*  shonld  also  be  recorded 
or  observed  separately ;  bat  the  real  difficulty  in  any  onlinary  instrument  is 
to  make  it  record  more  timn  one  shock  without  rp-aHJustnient :  still,  honpvcr, 
by  making  the  periods  of  i  x  uaination  and  adjustment  at  very  t^iiort  lutervai^ 
there  can  be  little  duubt  tliut  all  great  shocks  would  be  very  closely  registered. 
The  ehanoeaof  overcoming  the  difficulties  will  be  greatly  increased  by  keeping 
each  function  separate;  namely,  the  shock  in  its  vertical  component,  the 
shork  in  its  horizontal  component,  and  tb(  time  of  shock;  and  by  due  attention 
to  any  one  of  these  functions,  very  mucti  improved  systems  of  registry  may 
be  devised.  And  it  is  probable  even  that  a  litter  method  iiiu)  be  discovered 
for  determining  the  intensity  by  some  other  means  than  the  angular  notkm, 
nven  by  u«ng  solid  instruments.  I  hope,  indeed,  to  obtain  some  data  for 
this  purpose  hy  means  of  the  vibrntion'5  in  heavy  guns,  &c.  at  Wnohvich  : 
not,  however,  desiring  to  interrupt  in  any  way  the  progress  of  Mr.  Mallets 
researches;  though  it  is  evident  that  simple  and  yet  accurate  forms  of 
instniments,  cheap  in  oonatmetion  to  as  to  be  multiplied  for  as  many  places 
•a  possible^  and  easy  of  manipabition  so  aa  to  be  trusted  to  ordinary  oliserfera^ 
are  the  present  cicsiderata. 

The  disc  instruments  constructed  by  Major  James,  though  conforming  to 
the  general  principle  suggested  by  nie,  as  the  organ  of  the  Coumtittee,  are 
pro^bly  deficient  in  weight,  and  would,  therefore,  oppose  too  little  inertia 
to  a  severe  shock  to  preserve  them  fnmi  irr^ular  oscillations;  but  as  this 
defect  can  be  easily  remedied,  they  deserve  a  practical  trial.  Major  James 
has  also  had  constructed  a  simple  pendulum  for  tho  same  purpose,  and 
another  provided  with  a  weight  suspended  by  a  spiral  spring  surrouudmg 
the  rod  of  the  pendulum,  and  attached  to  its  upper  end,  tlie  object  of  which 
is  to  register  the  vertioal  and  horimntal  movements  at  the  same  time 
mode  of  determination  which  had  also  been  suggested  by  Mr.  Mallet. 
These  instruments  deserve  aUotobe  fairly  tried,  as  tlirv  will  onquestionably 
give  valuable  information  on  some,  thougfi  not  on  all,  tiic  elements  of  this 
important  subject ;  but  it  is  hoped  that,  hereafter,  those  who  pursue  the 
subject  will  endeavour  to  perfect  the  observations  of  each  dement  of  the 
disturbance,— not,  however,  forgetting,  that  it  is  also  deslfable  80  to  linh 
theut  together,  that  every  shock  may  be  referred  to  its  tmeepo«di. 
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Q»  ike  Influence  cfthe  Solar  Jladiatunu  on  ike  Vital  Powers  qfPlanie 
(fTOwing  under  d^erent  Aimatpherie  ComHtkme^-^Ftart  n. 
By  J.  H.  Oladbtonb»  Pk.D., 

SiNCK  1  -laid  before  the  British  Asftociation  my  former  Report)  tome  of  the 
eEpcrimenti  tbere  detailed  have  been  repeated,  and  the  inveitigatloD  has 
been  pniaoed  further  in  the  same  directioiu  I  have  the  honour  now  to 

present  the  results  which  have  been  obtained. 

Tlu>  oxperinients  about  to  be  described  were  conducted,  not  as  before  at 
Stock\veii>  but  in  Tavistock  Square,  London.  The  locality  was  not  quite  so 
lavourable  to  the  growth  of  plants,  but  they  had  always  the  advantage  (un- 
leae  otherwise  stated)  of  standing  on  tables  at  the  windows  of  a  large  upper 
room  having  a  south-east  aspect,  so  that  they  obtained  the  full  benefit  of 
the  mornin*^  and  noonday  «ini.  The  aparhiKMit  hb'^  never  nrfificinlly  heated, 
but  iu  the  winter  time  it  umst  have  beeu  a  few  degreett  higher  in  temperature 
than  the  external  atmosphere. 

The  coloured  bell-glasses  described  in  the  previous  Report  were  made  use 
of*  I  am  now  able  to  give  a  more  accurate  description  of  what  solar  rays 
worn  actually  truii<:mitted  by  them.  The  efiects  of  the  different  glasses  on 
the  prisniatip  spectruui  were  as  follows: — 

Colour  less  gla&B.    No  perceptible  ditl'erencc  from  the  normal  spectrum. 

Yellow  fflast.  The  red  rays  wore  cut  oiF»  but  the  line  C  was  just  visible 
in  the  oniDge-coloured  region*  The  yellow  and  green  portions  of  the  spoo- 
truin  were  quite  natural,  except  perhaps  that  thry  were  rather  more  uniform 
in  colour  than  usual ;  the  blue  was  ratiier  bri^Iit  above  the  double  line  F,  but 
there  was  very  little  illumination  in  the  portion  more  refracted,  and  the  violet 
rays  were  quite  unseen.   The  lines  D,  E,  6,  and  F  were  very  visible. 

Jied  glass.  The  spectrum  consisted  of  two  luminous  spaces,  separated  by 
a  broad  band  of  perfect  darkness.  The  cue  was  of  a  red  and  orange  colour, 
commencing  between  B  and  C,  and  apparently  cut  off  by  the  dark  line  D. 
The  other  was  laiiitly  illuminated  with  an  olive-green  tint,  commencing  about 
the  most  intensely  yellow  part  of  the  ordinary  spectrum,  and  continuing  to 
about  b  (which  was  barelT  visible),  and  then  passing  into  a  lilac  hue,  which 
gradually  faded  ol^  till  it  became  imperceptitile  perhaps  a  little  bebw  the 
lines  F. 

Slue  yliiss.  ITie  spectrum  had  a  very  singular  appearance,  eonsisling  of 
several  distinct  luminous  bands.  First  there  was  a  reddish  band  of  cou- 
eideiaUe  brillfaacr,  occupying  a  space  beyond  that  of  the  least  refhuigiUe 
porlioa  of  the  visible  spectrum.  This  was  separated  by  a  dark  space  iVom  a 
very  nnrrfnv  but  bright  band  somewhere  near  the  line  B.  Its  colour  was 
very  ditlerent  from  any  of  those  of  the  normal  spectrum,  but  periiaps  it 
approached  nearest  to  the  orange.  1  hen,  after  another  dark  space,  cauie  a 
bright  yellow  band  of  greater  width,  last  above  the  line  D,  which,  however, 
was  not  itself  perceptible.  The  whole  yellow  portion  of  the  spectrum  was 
cut  off,  and  there  was  no  illumination  till  about  midway  between  E  and  5, 
where  a  bright  green  suddenly  appeared.  This  passed  into  a  pale  green, 
where  there  was  very  little  illumination,  but  not  perfect  darkness,  till  at 
about  Fan  Intense  Uue  appeared,  continuing  through  the  region  of  the  violeti 
to  the  end  of  .the  most  refrangible  portion  of  the  spectrum.  The  lines  A, 
F,  and  (1  were  very  distinct,  as  well  as  some  about  rl  ati*!  II. 

This  atialysift  of  the  light  transmitted  by  the  various  glasses,  confirms  the 
description  previously  given  of  their  character,  namely,  that  "  The  blue  glass 
cuts  off  by  far  Uie  greater  portion  of  the  IttmiiMNis  rayn,  but  admits  the 
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rlif  Tnir'r\l  rays  freely ;  it  may  also  ron-iidered  as  interfering  much  with  the 
transmission  of  heat.  The  red  gloss,  on  the  cuutrary,  freely  adtniu  the  calo- 
rific  influence,  but  etops  the  chemical,  wbilatt  like  the  blue,  it  diminisbes 
greatly  the  luminoua.  The  jeUow  agein  tearcely  deoroMea  the  UlniiiiDatiDg 
power  of  light,  but  almost  destroys  its  chemical  action." 

The  series  of  rxperiments  on  hyacintlw,  which  was  described  ih  the  last 
Report,  waM  rppratiHl  with  additional  atlentjon  to  the  eft'ecls  of  partial  or 
complete  clark.iioss.  The  large  colourless,  blue,  red,  and  yellow  bell'glas&^ 
were  employed,  together  wiSi  a  partially  obteured  colouneM  ahade,  and  a 
partially  obscured  yellow  shade ;  and  another  experiment  waa  inttitaCed 
under  a  glass  shade  placed  in  a  large  box,  so  that  the  light  was  ct>mpletely 
excluded,  except  when  for  a  few  moments  the  lid  njight  be  removed  tor  the 
purpose  of  observing  the  progress  of  the  experiment.  As  in  the  preceding 
experiment,  the  bulbs  were  all  of  the  lame  deseriptiona  of  a  healthy  appearance, 
and  of  about  the  same  size.  After  being  \n  eighed*  they  were  pbced  as  before 
on  the  top  of  colourless  glasses,  filled  with  pure  water,  and  covered  with  the 
large  bell-jars.  In  this  case  t!ip  jars  were  themselves  placed  upon  the  per- 
forated boards,  with  the  arrangement  of  tarlatane,  &C,,  mentioaed  io  the 
prevloua  paper.  The  eiperiments  were  eonunenMd  on  Deoember  lOtb  t 
each  of  them  waa  auoeeitful ;  the  results  aeoorded  io  some  points  with  those 
of  the  former  occasion,  but  in  other  respects  there  was  considerable  dis- 
crepancy. The  experiments  made  in  partial  or  ownplcte  obscurity  wero  per- 
haps the  most  instructive. 

Eootlets  began  to  appear  immediately  under  the  duk  shade,  and  on  De- 
aember  96th,  that  is,  after  sisleen  days,  they  were  found  to  be  1)  ioeb  in 
length.  They  grew  rapidly,  and  were  very  numerous.  They  were  thin  and 
long,  and  appeared  to  have  little  strength.  Under  the  ohsenred  colourless 
and  obscured  yellow  glasses,  the  rootlets  also  began  to  grow  quickly,  be- 
coming three-quarters  of  an  inch  long  in  a  fortnight  s  time ;  while  under  the 
bine  and  eoburless  glass  exposed  to  &e  full  power  of  the  light,  the  rootlela 
did  not  to  qniokly  attain  any  length,  and  in  the  same  space  of  time  tbera 
was  scarcely  nnythincr  observable  under  the  red  or  yellow  gla^s.  The  roots 
coutiuued  to  grow  uiulf  r  the  obscured  ^las"-*  s  untd  the  beginning  of  Fe- 
bruary, but  they  arrived  mure  rapidly  at  niaiuhty  uuder  the  iniiueiice  ol  Uie 
white  and  blue  tight.  Under  the  red  shade  the  roots  never  attained  any  oen- 
siderable  length,  but  they  were  stout  and  strong.  Under  the  yellow  shade  there 
was  scarcely  any  growth  below  the  Inilb  until  near  the  end  of  January,  when 
a  few  long  straggling  roots  luinie  tiieir  appearance.  This  i??  very  arcordaut 
with  the  effect  that  was  observed  during  the  previous  sea^ou  to  be  produced 
by  the  eohrarMl  glasses.  This  sbowa  that  the  de^etopment  of  the  root  takes 
place  most  rapidly  in  the  absence  of  all  solar  radiations  t  that  partial  i)l>sonrity 
is  also  favourable;  that  the  lej^s  refrangible  rays  of  the  sjM  etnmi  li  id  L'special 
power  to  retard  their  growth,  and  that  the  luminous  and  oaiorihc  rays  had 
peculiar  actions  of  their  own. 

As  to  the  leaves,  liule  appearance  of  growth  was  obsefvabte  in  tny  of  the 
byadnths  till  Decembeip  ^th,  when  those  under  the  eoloorleaa  and  blue 
glasses  began  to  shoot;  that  under  the  red  glass  followed  very  soon,  while 
those  under  the  yellow  and  the  ])artiallv  and  wholly  obscured  glasses  gave 
no  sign  for  about  three  weeks  longer.  The  leaves  grew  mo^si  rapidly  in  the 
Uue  light.  The  following  comparisons  of  the  length  of  the  leaves  under  the 
various  luminous  influences  may  be  interesting.  They  were  taken  on  the 
13th  and  2Ist  of  February,  when  all  the  plants  were  in  vigorous  growth,  but 
not  oT)e  of  them  had  flowered,  and  on  March  22od,  when  the  plants  had 
attained  their  full  maturity. 


Digitized  by  Google 


ON  TBA  iNFIiUBNCB  OF  tOLAJI  AAOlATiON  ON  PI<ANTS.  375 


Fcbfuai;  18* 

Fcbnacy  il. 

March  22. 

obiciired  yeUoir  „ 

4  inch«t 
6  „ 
3 

« 

3  n 
3  „ 
3  n 

6  inchu 
8  „ 
5 

3  „ 

H  H 

H  „ 

4  „ 



11  inchtt 
14  „ 

u  « 

8  „ 
10  „ 

12  „ 
10  „ 

Tiie  ilower-staik  very  nearly  kept  pace  with  the  leaves.  There  waa  a 
greater  diffsMnra  io  the  parloda  at  whieh  the  pelala  opened  than  in  the 
foraoer  series  of  experioienta;  theae  under  the  bine  and  colourieM  glaasea 

took  the  lonH,  and  thosf*  under  the  partially  obscured  g!n^>cs  were  the  last. 
They  opened  Ibr  the  most  part  during  the  last  days  of  l-'ebruary.  Under  the 
red  sbade  two  flowers  gn  w,  but  they  were  thin  and  straggling :  the  same 
waa  the  eharaoter  of  the  plant  that  gtew  in  the  dark.  There  were  two  flower- 
atallu  under  the  partiiUiy  obscured  culourleaa  glaaa;  they  were  never  deve- 
loped, liowever,  but  were  found  at  the  end  of  March  losing  their  colour  and 
becoming  rnlton.  The  expcrimenfs  were  terminated  on  March  2'iii(!,  except- 
ing the  two  uuder  the  partially  obscured  gtaaaea,  whloh  were  allowed  to  con- 
tinue till  the  SOth.   The  reapeethra  laaglSa  of  tlie  flow«f)-eta1hi  were  tlMOr** 

Under  the  colourks^  glaas. . , ,  ,   13  ipchest 

blue        n    13 

red         „   I9r5 

yellow   ••«•«•<■•■.•• 

obscured  C(i1  on rioaa glasp  ..,.*.,,..  4 

obscured  yt^lii/w       „    10 

dark  ,,    13 


•I 
i> 
n 
tt 
ft 


w 

H 
H 

ti 


The  hyacinths  having  Ix  n  removed  from  the  viater  in  which  their  roots 
had  been  inimersied,  were  sutiered  to  dry  in  the  open  air  of  the  room  for 
twenty-four  hottN»  and  were  then  weighed. 


■ 

Primarv  weight 
of  bulbi 

Fully  deve- 
loped plant. 

Actaal 
inerease. 

Under 

f.?r.  en. 

I19i  grs. 

558  grs. 

n 

Sb2  „ 

1472  „ 

610  „ 

•« 

i"*"^  If   

856  „ 

1438  „ 

582  „ 

M 

1008  „ 

1406 

398  „ 

obscnred  coloarlcaa  glan 

H/.'J  „ 

ir,')i  „ 

718  „ 

» 

olisourcd  yellow  „ 

872  „ 

1556  „ 

G84  „ 

763  „ 

1205  „ 

442  „ 

If,  inatead  of  obterving  the  actual  increase  of  weight,  we  compare  the  ori- 
|inal  weight  of  the  bulb  with  thai  of  the  fully  developed  plant,  we  obtain  the 
following  proportions 

Under  the  odbofleie  glaae  at   1000  :  1586. 

blue              n    1000  :  1708. 

rerl               „    1000  :  1680. 

yellow          „    1000  ;  1395. 

obacured  oolourieii  glaaa  aa   1000  :  1822. 

obscured  yellow         >,    1000  i  I784w 

dark  ••  .... 


If 

H 
99 
9f 
fl 


1000  :  1570. 
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TkU  increase  \\>  u  i  iglit  in  the  growing  liyacinth  Is  clue  to  the  fixatioii  of 
vatrr,  and  not  to  thi;  tit  composilion  of  carbotiic  acid  in  the  atmosphere  ;  at 
Ica!*t  a  smaller  bulb  wliirli  wa-;  placed  under  a  colourless  shade,  and  cut  otf 
from  the  external  atniosjihere  by  the  edges  of  the  glaAs  dipping  into  u  ater, 
grevrand  flowered  perfectly  well;  aod  when  removed  from  the  ebade  on 
March  22Dd,  and  dried  as  the  others  were,  it  ga?e  the  foUowing  weight  s— 

PfiflUtty  wdglit  of  bulb.        Fnllj  developed  plsnt.  Aetad  iociesse. 

625  gts.  1167  gn.  542  grs. 

or  as  1000  :  1867»^ 

a  laiger  proportional  increase  of  weight  than  in  any  of  the  other  experi- 
ments, the  actual  increase  being  about  the  same  as  tliat  of  the  Other  plaaa 

which  pn  v.  tinder  the  colourless  f^lai^i. 

The  leaves  that  grew  in  tUe  dark  were  perfectly  etiolated,  excepting  ju^i  at 
the  tips,  whei«  they  showed  the  aomial  green  oolonr  giadoally  shading  off  an 
it  descended.  The  leaves  that  appeared  in  the  experimcots  with  the  obocured 

glasses,  were  somewhat  lighter  in  tint  than  those  growing  where  the  direct 
radiance  of  the  sun  could  find  access.  The  character  of  the  liirht,  und^r 
which  tlie  Howers  were  grown,  did  not  atl'ect  their  colour  at  all  lu  the  way 
that  might  have  been  expected.  They  were  all,  as  on  the  former  oecasion, 
of  an  equally  deep  purple ;  even  that  which  grew  in  eomplele  darkness  ex- 
hibited the  same  depth  of  eobur  in  lUl  the  petals,  excepting  a  few  of  the 
lower  ones.  The  purple  flower  under  the  colourless  glass  when  fading  turned 
to  red;  and  this  was  also  the  case  under  the  blue  and  yellow  glasses;  but 
the  flower  under  the  red  glass  showed  no  trace  of  red  colour,  even  when  it 
had  quite  shrivelled  up,  nor  was  there  any  such  change  in  the  intense  purfde 
that  appeared  where  light  was  excluded. 

fn  such  experiments  as  those  just  detailed,  it  is  difficult  to  separate  what 
might  be  the  effect  of  adventitious  circumstances  from  the  genuine  cttect  of 
the  diversity  of  liglit.  However,  we  may  safely  remark  in  the  experiment 
which  was  conducted  In  perfect  obscurity — the  rapid  and  abundant  grawth 
of  thin  rootlets,  the  general  healthiness  of  the  plant,  the  non-formation  of 
chlorophyll,  but  the  production  of  the  colouring  matter  of  the  flo^ve^,  not 
altered  in  it.s  subsequent  fading.  The  two  experiments  performed  in  partial 
obscurity  appeared  as  closely  alike  as  possible,  until  the  last  week,  when  one 
of  the  plants  died.  The  fact  that  the  chemical  rays  were  cut  off  horn  one 
of  them,  made  no  apparent  difference.  Their  tjackwardness,  as  oompaied 
with  the  other  flowers,  was  probably  fnvinrr  to  their  having  been  placed  in  a 
position  which  was  somewhat  colder  than  that  of  those  \vhieh  rrccivcd  the 
full  light  of  the  sun.  The  effects  of  obscurity  were  observable  m  tliem  in  a 
modified  manner,  and  they  both  absorbed  much  more  water  than  the  other 
plants  did.  The  effect  of  the  red  glass  in  interfering  with  the  length  of  the 
roots,  and  in  })ro<lucii)g  a  badly  developed  plant,  was  observed  both  in  this 
and  in  the  former  series  of  experiments.  Its  power  of  preventing  the  redden- 
ing of  the  faded  flower  is  remarkable.  The  effect  of  the  vellow  glass  in 
causing  the  rootlets  to  be  few  and  straggling,  and  in  dfiminishing  the 
absorption  of  water,  was  also  noticed  in  both  Instances.  The  blue  glasa 
appeared  to  favour  the  development  of  the  hyacinth. 

That  the  crecn  colouring  matter  of  leaves  requires  the  action  of  light  for 
its  production,  has  long  been  universally  admitted,  and  Dr.  Daubeny  has 
shown  that  it  depends  on  the  luminous  ray.  From  analogy,  and  from  a  few 
observations  by  Davy,  Senebier,  and  othera,  the  same  has  been  assumed  to 
hr  lrl  jood  in  respect  to  the  colours  of  flowers,  but  the  purple  hyacinth  beava 
other  witness,  and  should  indnee  im  to  doul)t  this  too  hasty  eonclusion, 

A  number  of  experimeut$  on  germiuatiou  were  made  during  the  f^pring. 
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The  aeedt  esperitnented  on  were  those  of  the  wheat  and  the  pea  i  and  in 
every  case  both  were  employed,  in  order  that  if  there  should  be  a  different 
effect  of  light  on  the  nionocotyledonous  and  dicotyledonous  plants,  it  might 

be  seen.  Seeds  of  familiar  plniit-;  nnd  of  great  commercial  5nij>f>rfance  were 
chosen,  as  it  was  supposed  a  •ireatrr  degree  of  interest  would  iiuturuHy  attach 
to  experiraents  on  them,  aii<l  it  might  happen  that  some  observations  of  value 
to  the  i^mcolturist  might  be  made. 

The  first  series  of  experiments  was  made  In  common  air,  under  the  seven 
various  influences  of  coloured  light  and  obscurity  which  have  been  described 
in  treating  of  the  liyacintlis.  Tho  coloured  shades  were  arranged  before  the 
window*^  as  described  above,  and  tiiry  Hipped  into  plates  of  water,  so  tl»at 
throughout  the  experiments  they  were  hlied  with  an  unchanged  atmospiiere, 
saturated  with  moij^ture.  Twelve  grains  of  wheat  and  twelve  peas  were 
taken  Ibr  each  separate  experiment,  and  their  weight  was  noted  white  they 
were  still  dry.  They  were  placed  on  bricks  within  the  glass  shacK  s,  tlie 
bricks  standing  in  the  water,  so  that  they  were  always  damp.  Another 
arrangement  wa^j  made,  similar  to  that  just  described  in  every  particular,  ex- 
cerpt that  the  seeds  were  in  the  t)pen  air  of  the  room,  without  any  cover. 

The  experiment:*  were  commenced  on  April  21i»t.  The  following  is  a 
laUe  of  the  weather,  and  of  the  temperature  taken  in  the  shade  at  mid* 
day  during  the  time  that  the  various  experiments  with  peas  and  wheat  con- 
tineed :  — 


April  22. 

doodj 

May  J  5. 

fine 

o 

69 

23. 

do. 

»» 

16. 

variable 

G.> 

n  24. 

do. 

H 

17. 

fine 

66 

n  25. 

▼srialile 

ft 

18. 

cloudy  and  wet 

64 

„  2r,. 

do. 

»» 

19. 

fine 

66 

„  2/. 

wet 

57 

»» 

20. 

do. 

67 

2B. 

vsrisble 

56 

•  1 

21. 

•  •  • 

29. 

do. 

56 

»» 

22. 

cloudy  ami  wet 

64 

»•  ^« 

•  •  a 

l> 

23. 

tine 

65 

May  1. 

wet 

55 

»» 

24. 

variilile 

63 

*  M  2. 

tsriable 

55 

11 

25. 

fine 

66 

3. 

do. 

59 

t9 

26. 

do. 

67 

4. 

»»  5* 

fine 

61 

n 

27. 

wet 

63 

variable 

63 

tf 

28. 

•  •  • 

6. 

cloudy 

GO 

n 

29. 

wet 

63 

7. 

56 

It 

30. 

do. 

63 
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•  •  • 

«» 

31. 

fine,  ljut  cloudy 

65 

0 

»»  •'• 

wet 

60 

June 

1. 

fine 

66 

10. 

fine 

58 

11 

2. 

wet 

63 

„  11. 

cloudf 

62 

n 

3. 

flne 

65 

fine 

60 

•» 

4. 

■  •  • 

13. 

cloudy 

64 

n 

5. 

cloudy 

63 

n  14. 

65 

n 

6. 

do. 

1  03 

W  e  ^hal1  first  consider  the  growth  of  the  wheat;  afterwards  that  of  the 
peas ;  and  then  eoinpare  the  two. 

On  April  26th  the  eom*eeeds  were  found  jost  beginning  to  burst  under 
bH  the  seven  glasses,  those  under  (he  obscured  yellow  being  the  most  aiU 
vanced.  Further  growth  was  visible  tlie  following  day  vunler  that  glass,  and 
al*o  under  the  obscured  colourless,  and  the  yellow,  thougli  the  {mime  did 
not  appear  in  any  case  till  the  29lh.  On  May  1st  the  radicles  nnder  tlio 
colourless  and  blue  glasses  were  of  considerable  length,  but  tho^^c  under  the 
olisenred  eolonrless  and  Che  rr  d  were  longer,  while  the  longest  were  under 
the  yellow  glass.  On  April  29th  pluim  s  :ippoared  under  Che  red  and 
obscnred  colourieii  ^Iqves^  ai)d  in  the  darl&.  They  appeared  two  days  later 
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iindtr  the  colourless  and  the  blue,  while  the  »eeds  under  the  obmred  j<dlov 

had  an  unhealthy  look.  On  the  1  th  of  May  long  etiolated  leaflets  were  found 
in  the  dark ;  under  both  obscured  glasses  the  wheat  hat!  aluo  shot  up  lon» 
leaves;  under  the  red  and  yellow  glasses  there  were  plumes  of  1  or  2 
inches  in  length ;  while  under  the  ooIourleM  and  blue  they  only  reached 
half  an  ineh.  The  wheat-plants  under  the  eolourleH  glan  then  bagan  to 
grow  more  rapidly,  and  soon  gained  the  advantage  of  those  under  the  blii% 
nnd  still  ninre  of  rho.sc  undrr  tho  red.  On  the  8th  they  WCaiOred  8  ioehcfb 
while  th<)s(>  that  had  grown  in  the  dark  measured  6. 

Oil  the  i2th  the  wheat-plants  were  more  fully  examined,  and  drawings  of 
them  were  made^   It  was  then  found  that  under  the  ootonrleia  glaai  ten  of 
the  twelve  ^ceds  had  grown.    They  presented  very  ttnifomily  the  appearance 
pivrn  III  Plate  IV.  fig.  I, — leaves  erect,  of  a  full  green  colour,  from  4  to  ,5 
iTiehf'*  in  lieiu:ht,  root.-  long  and  thin,  five  in  nunjber,  taking  firm  hold  -  il  ihe 
bnek.     1  Iti y  imd  uo  i>.ide  rootlets,  but  were  i'ringed  with  hairs.    Luder  the 
blue  glass,  m  wheat  appeared  like  that  under  the  oolourleet,  but  amallcr. 
Under  the  red»  only  four  plants  grew  like  fig.  1 ,  and  they  were  not  so  regular 
in  form,  size,  or  general  aspect  as  those  und^  r  t!ie  culouiles^^  glass.  Four, 
others  had  ^rown  somewluit  like  fit^.  2,  where  there  was  thj«i  j>f  Piiliarity,— 
the  green  stalk  iiad  been  unable  to  bun^t  lite  transparent  meiabranous  sheath^ 
Mid  had  forced  itielf  out  in  a  hind  of  loop,  at  that  part  where  the  ahcath 
sprung  out  of  the  aeed.  The  roots  were  generally  flaccid.  Under  the  yellov 
glaset,  the  radicles  were  «<o  strong,  and  bent  so  <leci(ledly  downwards,  that  they 
raised  the  seed  completely  on  end:  they  were  thickly  rovercfl  nit!i  hairs. 
The  stalks  were  short  and  strong,  and  generally  bent  m  the  manner  repre- 
aeoted  in  fig.  3.   Under  the  obscured  colourless  glass  only  seven  seeds  had 
germinated :  they  were  all  like  fig.  4.   The  leaves  were'  of  a  pale  green 
colour,  and  had  not  succeeded  in  bursting  the  membranous  sheath;  the  roots 
were  very  long.    Uinler  the  obscured  yellow  glas^,  the  plants  were  of  a 
greener  colour  than  the  preceding;  six  of  them  were  like  tig. 3,  excepting 
that  the  leaves  were  very  much  talter,  perhaps  7  inches  high.   In  the  dark 
all  the  plants  were  weak»  and  of  a  very  pale  green  colour*  almost  yellow; 
the  radicles  had  many  rootlets  branching  out  from  them;  four  were  like 
fig.  5 ;  two  others  were  smaller  and  bad  second  leaves,  wbilp  other  two  were 
very  short  in  tlie  leaves. 

Ahei^  this,  the  plants  under  the  colourless  glass  continued  to  grow 
healthily  t  the  hain  along  the  roots  became  very  long  and  thick,  and  on  the 
28nd  of  May,  ramifications  of  the  rootlets  began  to  appear.  The  plants  under 
the  blue  did  not  continue  so  healthy,  ntvr  did  tho«G  under  the  red.  Under 
the  vellow  gla*?^,  both  the  upper  plant  and  the  roots  continued  to  prow. 
Under  the  obscured  vellow  glass  and  in  the  dark,  the  plauti  albO  continued 
glowing.  On  the  9dlth,  a  more  full  examination  and  frceh  drawings  were 
made.  Under  the  colourless  glass  there  were  ten  wheat  plants  like  llg.  6, 
generally  8  or  10  inches  in  height.  Under  the  hljie  glass  there  were 
several  verv  thin  weak  plants,  oiily  about  2  inches  high.  Ufider  the  red, 
the  utmost  developmeut  was  to  the  extent  of  fig.  7,  in  the  ease  of  three 
pbints.  The  rest  that  were  growing  liad  sot  suoceeded  in  breaking  the 
membranous  sheath,  but  were  oontorted  in  their  efforts  to  escape.  Under 
the  yellow,  three  plants  had  grown  like  tho5?e  under  the  colourless  class ; 
thr»'o  others  were  not  so  fully  developed,  while  the  remaining  four  lia  l  Dot 
germiuuled.  Under  tiie  obscured  colourless  glass,  the  wheat  had  not  grown 
■  since  May  18th.  Under  the  obscured  yellow,  f  found  sis  pbwts  like  tig.  3. 
In  the  dark,  the  plants  had  grown  much  as  under  the  obscured  yellow  glisssi 
but  they  were  stul  longer,  weaker^  and  paler  in  colour* 
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On  J11D6  5tb«  tiie  experimeilto  wcra  itopped.  The  plants  uader  the  colour- 
1«M  glass  were  healthy  in  tveiy  respect,  and  were  of  a  better  greeo  than  aoy 
of  the  others.  Under  the  red  glass,  one  of  the  plants  was  found  to  have 
shut  up  several  small  legflett  outiitie  the  transparent  sbeatb,  whiob  it  had 
been  unable  to  pierce. 

Tbe  following  table  shows  tbe  number  of  seeds  of  wheat  which  had  put 
forth  mots,  and  the  average  length  of  the  principal  roots;  and  also  the 
Dumber  of  seeds  from  which  plants  bad  grown»  together  with  the  average, 
length  of  the  principal  ieavea. 


Ck)Iourl(!M  

Blue  

Red   

YeUow   

Obtcured  colourless 

Obscured  yellow  ... 

Dark  


Boots. 



LesTei. 

No.  of  plants. 

Length. 

No.  of  planU. 

Length. 

10 

1  ^ 
8 

7 

G 

{I 

7 

2*5  inclies 
0-73  „ 
3*5  „ 
2 

3-5  „ 
0-75   „  1 
2-5     „  / 
3 

10 
6 
4 

6 
3 

7 

6 

10  iocbd 

4  » 
4 

9  „ 
2  „ 

8 

13  „ 

The  plants  wore  removed  from  the  bricks,  spread  out  on  the  table,  and 
allowed  to  dry  in  the  air  for  eighteen  hours.  The  following  table  shows  the 
weight  of  those  which  had  grown  under  each  of  the  various  conditions  of 
ligbb  The  original  weight  of  the  twelve  corn-seeds  was  in  each  instance 
8  grains,  giving  as  the  average  weight  of  eaeh  seed  0*66  gr. 


No.  of  pUats 
wUehbdl 
gcnniBBted* 

Wsi^it* 

Average  weight 
of  each* 

Average  in- 
crease upon 
sriginslwfii^t 

10 

31  gt8. 

1  grs. 

2-4  gn. 

6 

4  M 

8 

4-5  „ 

0-56  „ 

-0-1  „ 

7 

8  „ 

M  M 

0-4  „ 

6 

4  „ 

0*66  „ 

0  „ 

7 

10  „ 

1-4  „ 

0-7  „ 

7 

9  „ 

1-3  „ 

0-6  „ 

7*lie  increase  in  weight  of  tho  plants  which  had  grown  under  the  colouN 
less,  the  dark,  and  the  yellow  glasses,  was  due,  of  course,  to  the  fixation  of 
water,  for  there  was  no  supply  of  carbonic  acid  from  tiie  air,  and  the  quantity 
of  substance  which  tlic  roots  could  absorb  from  lite  bricks  must  have  been 
Tery  trifling* 

The  comparative  experiment  In  which  the  seeds  were  exposed  to  the  open 
air  of  the  room  did  not  fnTTic  to  anything.  Not  one  of  the  seeds  succeeded 
even  in  bui-sting  the  tunu*,  doubtless  because  the  dry  atmosphere  prevented 
their  ever  retaiiiiiig  sutiicieut  moisture. 

The  presence  of  eotl  about  the  germinating  seeds,  or  a  constant  ehange  of 
ur,  would  probably  have  modiSed  these  results;  yet  the  conditions  observed 
in  this  series  of  cxperinKMits  were  thought  necessary,  in  order  to  have  the 
full  effect  of  the  dilferent  sorts  of  light  about  the  seeds  themselves,  for  a  soil 
necessarilv  produces  partial,  if  not  total  obscurity.  The  deprivation  of  other 
iourees  of  carbon,  beyond  the  eotrledons  of  the  leed  itself,  also  answered 
oertaia  purposes.  On  examining  the  results,  the  following  conclusions  may 
be  drawn,  aa  far  ai  wheat  is  conoeroed  growing  under  the  conditions  of  the 
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experiment.    The  absence  of  the  chemical  rmys  favours  the  firat  growth  of 

rootlpts,  an?!  the  prpscnre  of  the  luminous  rays  doc?  not  impede  it.  After- 
wards  the  opposite  cfTtct  takes  place  :  the  roots  are  stopped  in  their  develop- 
iiient  by  the  yellow  ray  much  more  ihati  by  uU  the  rays  ui  the  spectrum  in 
combtnatioD.  The  red  or  calorific  ray  »  on  the  whole  the  most  IhToonible 
to  the  growth  of  the  roots,  even  more  so  than  the  complete  absence  of  all 
solar  rntliations.  The  shootit)g  forth  of  t!je  plume  is  also  favoured  by  the 
withdrawal  of  the  chemical  rays,  especially  just  at  first;  but  the  full  and 
healthy  development  of  leaves  requires  all  the  rays  uf  the  spectrum,  the 
luminous  being  particularly  necessary.  Several  other  peculiaritiea  may  be 
noted ;  for  instance,  the  downward  tendency  of  the  roots  under  the  pure 
Imniuous  influence  ;  the  comparatively  greater  development  and  strength  of 
the  membranous  sheath  under  the  calorific  ap:eney  :  and  the  late  but  abuncbtttt 
growth  of  side-rootlet^  where  all  the  solar  radiations  were  admitted. 

The  results  of  the  experiments  on  wheat  recorded  in  the  previous  Report, 
where  there  was  the  presence  of  6oil  and  change  of  air,  appear  to  indicate 
still  more  clearly  the  beneficial  character  of  the  luminous  emanations,  for 
the  plants  under  the  yellow  shade  uere  found  even  to  excel  those  which  had 
grown  in  white  light,  whiles  as  in  the  experiment  just  detailed,  the  cutting  off 
of  the  luminous  ray  by  the  deep  blue  glass  militated  greatly  against  the 
health  of  the  plants.  The  protection  of  the  rootlets  from  the  ydlow  ray 
may  he  fairly  considered  an  advantage,  but  a  proper  series  of  experimenti 
on  wheat-seeds  surrounded  by  earth  is  still  a  deni'Ierntum. 

We  have  now  to  consider  the  growth  of  the  peas  under  the  dillereut  solar 
influences.  It  has  been  already  stated  that  twelve  peas  soaked  in  water  were 
placed  on  the  bricks  along  with  the  wheat  seeds,  on  April  Slat  On  the 
24th  they  were  found  to  be  swollen  and  beginning  to  burst.  The  seeds  nnder 
the  yellow,  obscured  yr How,  ntul  oh^eured  colourlej^s  f!^la<pe«?,  ^\ere  the  more 
rapid  in  their  first  development.  Uii  the  29th,  the  plumes  began  to  appear 
under  the  obscured  colourless,  yellow,  and  red  shades,  and  two  days  after- 
wards under  the  blue  and  colourless.  The  plants  under  the  obscured  yellow 
glass  appeared  very  unhealtby*  The  radicles  grew  astonishingly  under  the 
yellow  glass,  and  became  very  long  under  the  rt  d  and  obscured  r  olourless. 
On  May  8th,  the  plants  in  complete  or  partial  obscurity  were  found  to  be  several 
inches  high;  under  tlie  red,  2  inches;  under  the^'ydlow,  not  quite  so  much  ; 
while  even  on  the  11th,  the  plants  under  the  blue  bad  only  just  developed 
themselves,  and  under  the  colourless  glass  only  one  seed  had  pot  forth  a  stalk, 
and  that  was  but  half  an  inch  in  length. 

On  the  12th  they  were  more  fully  examined,  and  drawings  were  made. 
Under  the  colourless  glass,  tlie  peas  resembled  tig.  l,  Plate  V.  the  plume  only 
in  the  first  stage  of  development,  the  principal  root  short  and  thick,  with 
short  and  thick  secondary  rootlets,  all  fringed  with  hairs.  Under  the  blae^ 
the  peas  were  in  a  somewhat  more  advanced  stage,  like  fig.  2.  Under  the 
red,  ten  plants  had  grown  sonicuhat  like  fig.  % — roots  stra<Tirling,  stalk 
bending  towards  the  light,  with  many  leailets  of  a  deep  green  colour.  The 
plants  under  the  yellow  glass  were  characterized  by  enormous  rooUs  as 
shown  in  fig.  4,  which  turned  away  from  the  light  in  a  very  marked  way. 
Nine  of  those  under  the  obscured  colourless  had  the  appearance  presented 
by  fig.  '), — long  roots,  long  succulent  weak  stalks,  and  pale  green  leaflets. 
Under  the  obscured  yellow,  the  plantu  appeared  for  the  must  part  like  fig.  4, 
but  with  smaller  roots,  though  two  of  them,  which  were  nearest  the  light, 
had  grown  with  a  stalk  like  that  represented  in  fig.  5.  In  the  dark,  six  of 
the  peas  had  grown  like  fig.  6, — roots  irregular,  having  few  side-rootlets. 
Stalks  succulent,  but  tolerably  erect,  bearing  yellow  leaflets.  The  plants  ta 
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the  red  litfbt  continued  to  grow  healthily,  some  being  6  inches  high  on  the 
IM ;  niider  the  yellov  and  obteored  yeliow,  they  abo  grew  healthily :  under 
theofaaeored  colourless,  the  »taiks  were  found  on  the22Dd  no  longer  capable 

of  supporting  themselves.  The  ?5ta!ks  in  the  dark  were  at  tlic  same  time 
erect,  and  10  inches  in  length.  On  the  26th,  the  seeds  under  the  colourless 
glasa  were  found  to  have  made  icarcely  any  advance  since  tlie  l^tii.  Under 
the  blue»  one  had  grown  tall  and  healthy*  bat  the  reat  were  very  amalL  Under 
the  red,  the  plants  were  growing  healthily  as  on  the  12th,  but  aome  of  them 
had  attained  the  lieight  of  9  inches,  and  bore  three  or  four  secondary 
branches.  Those  under  the  yellow  had  grown,  but  did  not  appear  healthy. 
Under  the  obscured  colourless  glass,  the  plants  had  grown  since  the  12th 
about  it  mneh  aa  viffbt  have  beoi  expected  from  the  time,  but  the^  were  very 
weak.  Under  the  obaeored  yellow  glaaa  there  were  two  very  aimilar  to»  and 
nearly  as  large  as,  those  under  the  obscured  colourless.  Six  others  were  of 
the  »ame  character,  but  much  smaller ;  the  roots  were  very  short*  The  plants 
in  the  dark  had  also  grown  since  the  12th. 

On  June  5th  the  experiments  were  discontinued.  The  longest  pea*plant 
under  the  oolonilcss  glass  was  then  only  1*75  indi  in  length ;  the  secondary 
rootlets  were  remarkably  short  and  thick.  The  plants  under  the  blue  ap- 
peared the  most  healthy ;  those  under  tlie  yellow,  whether  in  full  light  or 
obscured,  sliowed  considerable  inclinatKtn  to  «end  out  lateral  branches.  The 
stems  of  the  plants  in  the  dark  were  white,  lite  kadets  were  canary-yellow ; 
fbose  which,  bad  grows  in  partial  obscnrity  weie  also  much  etiolated*  One 
of  the  peas  under  the  obscured  yellow  had  produced  a  triple  stem,  and  so 
bftd  one  of  those  under  the  obscured  colourless  glass,  as  drawn  in  fig.  7. 

The  average  U  ngth  of  the  roots  and  stalks  of  those  peas  which  had  germi- 
Dated  under  tbe  different  solar  iuHuences  is  given  in  the  anuexid  table 


Tap  roots. 

stalks. 

No.  of  plants. 

Length. 

No.  of  plants. 

Lei) 

gth. 

10 

1  uicli 

10 

1  iach 

fio 

2 
5 

::} 

12 

7 

H 

3-5 

11 

0 

ff 
t» 

{I 

1-5 
6-5 

"} 

10 

ft 

n 

10 

2* 

" 

9 

6 

t» 

10 

1-5 

II 

10 

5 

12 

3* 

12 

14-5 

»» 

The  plants  were  removed  from  the  bricks  and  allowed  to  dry  in  the  air 
for  eighteen  hours.  The  followin*;  table  f'fiows  the  increase of  weight  which 
had  taken  place  in  them  during  tlieir  growth : — 


Oridaalweight 
€f  12psu. 

No.  of  plants 
which  had 
genninsted. 

Weight. 

Average- 
weights  uf 
Mdi. 

Average  in- 
crease of 
originslweiglit. 

33  grs. 

10 

54  grs. 

5*4  grs. 

2-7  grs. 

345 

12 

73  „ 

61  „ 

3-2  „ 

30 

11. 

47  ,. 

4-3  „ 

1-8  „ 

Yellow   

34  „ 

72  „ 

6-5  „ 

3-7  „ 

Obscured  colourless 

3ij 

IQ 

83  „ 

«-3 

5-4 

Obsciirsd  ydlow  ... 

31-5  „ 

10 

85  „ 

8-5  „ 

5-9 

Dark  

31-5  „ 

12 

IM  ff 

12-6  n 

9-9  „ 

•  Voy  variow. 
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It  being  tbougb^thftt  th«  disproportionate  weiglit  of  the  pisnit  whSoh  bad 

grown  in  the  dark  might  be  partially  owing  to  their  not  having  become 
thoroughly  air-ilriod  in  righteon  liour.-j,  on  account  of  their  succulent  cha- 
racter, thcY  Mf'ic  exposed  in  the  same  miinncr  for  forty-eight  hours.  Thrir 
weight  was  lUvti  i-educed  to  66  grains,  wliitst  those  grown  under  the  obscured 
coloorlne  (auccutent  aa  tbey  Were)  ioit  in  tlie  eame  lime  ooly  14  graiiio; 
and  those  under  the  obacured  yellow  appeared  father  to  have  gained  wdglit. 

The  increase  in  weight  in  these  instances  must  be  attributed,  as  in  the  ca^c 
of  the  wheat,  to  the  alworption  of  water,  and  it  seems  to  be  in  almost  reverse 
ratio  to  the  healthiness  of  the  plant ;  for  those  under  the  red,  which  had  the 
best  appearance  at  finst,  showed  by  far  the  smallest  increase  in  weight ;  and 
Ihoie  under  the  blue,  which  were  afterwards  better  looking,  had  not  inereaecd 
greatly. 

In  the  comparative  experiment  made  without  niiv  gla«!s  sliadf .  one  p^a 
be^an  to  pcrmiiiate  on  May  23r{| ;  this  was  shortly  tollowccl  by  two  others,  but 
only  one  of  the  three  grew  to  aity  size.  When  meai^ured  on  June  6th,  its 
foot  waa  found  to  be  only  (^75  inch  long;  its  italic  had  attained  a  length  of 
4*5  inches;  its  leaflets  were  deep  green,  appearing  as  healthy  as,  if  not 
healthier  than,  any  under  the  gifts'^  sJiadrs,  and  when  removed  from  all 
moisture  for  eighteen  hours,  it  weighed  5  5  grains,  showing  an  iooreaae  <^ 
S*7  grains  un  lis  original  weight* 

On  examining  these  reaulta  we  are  led  to  draw  the  following  eonduiiioiiB* 
as  ftu*  as  peas  are  concerned,  growing  under  the  conditions  of  the  experi- 
ment. The  cutting  off"  of  the  chemical  rays  favours  the  first  gernuiinhofi  of 
the  srofl,  nfui  this  appears  to  be  the  principal,  if  not  the  only  advantage 
of  the  darkness  obtained  by  burying  the  seeds  in  the  soil.  The  develo]imcDt 
of  roots  also  requires  the  absence  of  the  obcmieal  ray,  yet  it  does  not  go  om 
to  the  greatest  extent  when  all  the  solar  influenees  arc  excluded,  but  ia 
favourcil  rather  than  otherwise  by  heat  and  luminosity.  Tlie  first  develop, 
ment  of  the  plume  also  proceeds  best  wjuler  the  same  circumstances  ;  yet 
these  are  not  the  conditions  which  produce  a  healthy  plant :  if  all  the  solar 
radiations  be  withdrawn,  whether  entirely  or  only  to  a  great  eitent^  the 
plants  abaorb  mueb  water  and  grow  very  tall,  without  devdopiog  seoondiry 
branches  or  many  leaves.  The  whole  force  of  these  radiations,  on  the  coo* 
trary,  prevents  or  greatly  impedes  the  growth  of  these  plants  under  the  cir- 
cumstances of  the  experiment.  As  peas  grow  commonly  in  the  full  sun- 
shine, it  would  be  interesting  to  observe  whether  the  negative  result  obtained 
arose  from  the  absence  of  soil  about  the  roots,  from  excessive  moisture,  or 
from  some  other  cause.  The  experiment,  however,  affords  us  no  data  for 
determining  this  question.  The  clipmical  force  is  the  most  antaL-oni^tic  to 
the  growiii  ot*  the  pea,  and  luminosity  also  militates  against  it:  the  heating 
raya  are  favourable  ;  but  let  the  plant  be  fairly  established,  and  tho»e  radia- 
tions which  are  comparatively  speaking  devoid  of  light,  but  replete  with 
chemical  power,  are  the  most  suit( d  to  the  production  of  a  healthy  growth. 
The  influences  which  facilitate  rapid  growth  are  diametrically  opposed  tn 
healtiiy  developmmt.  It  shoidd  lie  borne  in  mind,  however,  that  these  ob- 
servations rcluic  only  to  a  very  early  stage  of  the  plant,  and  teach  us  nothing 
respecting  the  fuINgrown  pea,  or  the  evolution  of  the  flower  or  fruotifloation. 

If  we  compare  the  effect  of  the  various  solar  radiations  upon  the  germina- 
tion of  wlif  at  with  the  effect  produced  upon  that  of  peas,  w  c  are  struck  with 
$he  great  diversity  between  them.  This  was  jiartirnlarly  apparent  during 
the  progress  oi  the  experiment.  The  colourless  and  tiie  red  glasses  happened 
to  stand  side  by  side  on  the  fable,  and  it  was  enrious  to  notice  under  the 
former  glass  a  tall  and  Tigorons  crop  of  c(nii*plants  with  a  mere  matting  of  ^ 
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stuolcd  roots  from  the  peaa,  while  under  the  other  a  thick  crop  of  green 
•pfoidiDg  plants  mra«e  mim  the  germiottiog  peai,  bat  the  wheat-plants  were 
few,  atraf^ling,  and  unhealthy  in  appearaoee.   When,  however,  we  come  to 

look  more  closely  into  the  pliaenoinena,  we  see  certain  points  of  rpscniblatice. 
In  bntli  cases  the  cutting  of!"  of  the  clicniical  ray  facilitates  in  a  marked 
manner  the  process  of  germination,  and  that  both  in  reference  to  the  protra- 
rioo  of  the  nwUclea  and  the  evolution  of  the  plume.  The  nnnatttrany  tall 
srowth  of  the  Item,  and  the  poor  development  of  leaves  in  darkness,  more  or 
less  complete,  is  also  common  to  both  these  specimens  of  the  monocotyle- 
donous  und  dicotyledonous  plant.  In  both  oases  too,  the  yellow  rny  exerted 
a  repellent  influence  upon  the  roots,  givuig  the  wheat  a  downward  and  the 
pea  root»  a  lateral  impulse. 

The  ot^ect  of  cpiployin^  a  partially  obscured  yellow  glass  in  these  experi* 
luents,  was  to  decide  if  possible  the  question  which  has  been  asked,  Does  yellow 
light  stop  germination  by  some  specific  action  or  merely  by  the  exce»s  of  light? 
Contrary  to  the  experiene*:  of  some  other?,  who,  I  believe,  have  experimented 
on  seeds  covered  with  soil,  and  on  other  plants  than  those  eatpluyed  by  me, 
the  yellow  light  did  not  interfere  at  all  with  germination,  in  the  experiments 
just  described.  In  tlie  case  of  both  plants,  indeed,  it  decidedly  facilitated  the 
early  development  of  buth  the  root  and  the  plume.  That  the  yellow  ray, 
however,  has  a  sneelfir  iLCtion  of  its  own,  is  proved  by  the  most  cursory 
glance  at  the  tacts  already  recorded ;  the  yellow  and  the  obscured  yellow 
give  quite  different  results  from  those  of  any  of  the  other  glasses. 

The  diversity  between  the  eflect  of  the  same  qualities  of  light  upon  the 
growth  of  the  wheat  and  the  pea  leads  us  to  suspect  at  once  any  j^eneralisa- 
tluns  aflecling  other  j)lant8  'vhirh  niuy  be  drawn  from  the  obst  i  \  (hI  influence 
of  light  upon  one  particular  plant,  especially,  of  course,  when  tiiey  are  of 
different  orders.  This  will  account  for  some  of  the  diversity  of  statement 
tn^dc  by  previous  experimenters  in  these  fields. 

The  subject  may  be,  however,  further  elucidated  by  referring  to  some  of 
thef^c.  Dr.  Draper,  in  his  elabovate  investigation  of  the  forces  which  exert  a 
controliog  intluence  on  the  growth  of  plants,  records  a  series  of  experiments 
on  peas.  He  placed  them  Just  after  thev  had  begun  to  grow  in  blue,  red, 
And  yellow  light,  and  also  in  the  dark,  and  in  the  open  air.  His  observations 
were  confined  to  the  third  and  fouiieenth  days.  At  the  former  period  he 
found  that  under  the  red  the  plant  had  attained  P5  times  its  original  siztf, 
and  had  produced  double  the  number  of  leaves;  under  the  blue,  three  times 
its  original  height,  with  also  double  the  number  of  leaves.  In  the  dark 
there  was  about  the  same  increase  of  altitude^  while  in  the  open  air  only 
twice  the  original  height  had  been  attained,  and  there  were  no  fresh  leaves ; 
and  u!ider  the  yellow  light,  a  still  smaller  advance  had  been  made.  On  the 
fourteenth  day  he  found  all  his  pea-plants  green,  though  varying  a  little  in 
the  character  of  the  colour,  except  those  whiqh  had  been  placed  iu  the  daric, 
which  were  of  a  pale  whitish  yellow,  the  plants  vigorous,  thirteen  times 
their  original  height,  but  with  no  fresh  leaves.  On  the  whole*  then,  as  far 
as  Dr.  Drai>er*8  experiment  goes,  it  U  in  firronlTiire  with  my  results. 

M.  8i  iif  bit  r  describe*;  an  experiment  performed  by  him  oh  lettuce-seeds 
sown  iu  little  cups  and  placed  respectively  in  the  open  air  in  full  light  of  day, 
io  darknessi  and  under  glass  vesseb  filled  with  eolouriess,  yellow,  red,  and 
violet  fluids.  "  Observing  then  the  efi^ts  produced  by  the  diflferent  per* 
tions  of  !i'„'Iit  uliich  were  thus  permitted  to  aet,  he  found  that  the  plants  illu- 
inin:it((l  by  the  yellow  rays  grew  most  rapidly  in  height;  next,  those  in  the 
violet  rays ;  afterwards  those  in  tiie  red  rays.  The  plants  which  grew  in 
light  tnuMoiitted  through  water  were  atill  sonllar  and  iqpproached  an  sixe  to 
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those  whioh  flourislied  in  the  upen  air,  wbile those  In  perfect darknt-ss  attaiDed 
the  greatest  height  of  all.  These  last  plants  peri^^hed  on  tlie  eightb  day,  and 
those  in  the  yellow  li^ht  on  the  ninth  day,  while  all  the  others  continued  to 
vegetate.  At  the  end  of  about  five  \veck:>,  the  pluut:^  growing  under  the  red 
vesBel  were  4  inches  and  9  liaen  in  height ;  uoder  tbe  violet  veaiel  3  inolic* 
wad  3  Hoes ;  under  the  water  vetael  2  inches  and  lOlineS)  and  I  inch  and  3  lines 
in  the  open  air.  With  respect  to  the  general  appearance  of  the  plaot^s  the 
leaves  of  thoso  wliifh  ^r»'w  in  red  light  were  smaller  and  less  smooth  than 
tlioM;  of  the  ])lant!<.  in  v  u>iet  light,  or  than  the  leaves  of  tlie  plants  coDtiaed 
under  water,  or  tiian  the  leaves  of  those  which  grew  in  the  opoi  air.  Aa 
to  colour,  the  ieaves  eipoeed  to  yellow  light  werer  at  first  green  and  after- 
wards became  yellow ;  those  in  red  light  appeared  green  and  preserved  a 
tinge  of  that  colour;  those  in  violet  W'^ht  were  quite  groen  nnd  their  colour 
aug^mentcd  with  their  age;  while  thui>e  laibtd  in  obscurity  po^srsis.ed  no 
verdure  at  all."  Tiieoe  experiiueutti  were  repealed  on  French  beaua  with 
nearly  simihtr  results,  but  beyond  the  observation  that  **  in  proportioD  as  the 
plants  grew  in  hei>;h(,  in  different  kinds  of  light,  the  number  and  size  of  their 
leaves  diininii-iird,"  his  attention  appears  to  have  been  directed  only  to  the 
question  of  colour*. 

Besides  the  experiments  already  detailed  in  this  Report,  and  liiose  oit  wheat 
and  Malopt  irifida  deicribed  in  my  former  one,  I  have  a  few  other  observa* 
tions  ou  the  efi'ect  of  various  qualities  of  light  on  the  growth  of  plaats  Iron 
the  Fpcd,  which  it  may  be  worth  while  briefly  to  record*  They  were  made 
on  the  Coliimia  bicolor  of  the  florists,  and  MiffnoJiettc. 

Seeds  of  the  Collimiu  were  sown  in  garden  mould  in  glassy  and  placed 
under  the  colourless,  blue,  yellow,  red,  and  darkened  shades,  ou  a  table  be- 
fore a  window  which  had  a  N.W.  aspect.  The  perforated  boards  were  used 
for  pupporting  the  glass  covers.  The  experiment  was  commenced  on  ihe 
6th  of  July  in  last  year.  Oi!  the  9th  it  was  found  that  germination  had  taken 
place  under  each  glass  except  tiie  yellow,  where  no  plant  grew  until  tlie  14th. 
Under  the  colourleas  glass,  the  plants  grew  and  flourished  till  the  beginning 
of  Augusti  when  they  all  faded  and  died.  Under  the  blue  and  red  glaises 
they  grew  well  for  awhile,  but  began  to  droop  by  the  2^h  of  July.  Thoee 
under  the  darkcnrd  glass  existed  rather  longer,  but  they  wore  tal!  ain!  •^craggy, 
and  the  ieaves  did  nut  fairly  open.  Only  three  plants  germinated  umier  the 
yellow  shade ;  they  were  all  unhealthy  and  died  before  the  26tb.  On  August 
4th,  seeds  were  sown  afresh  under  each  glaas.  Much  the  same  order  of 
growth  was  observed. 

On  October  12th,  a  hundred  seeds  of  Mignonette  were  sown  in  rac!i  of 
seven  glasses  tilled  with  garden  niould.  They  were  placed  about  a  third  of 
au  inch  below  the  outface.  Six  of  the  glasses  were  covered  re^)e€tiv^y 
with  the  colourlese,  blue,  red,  yellowt  obscured  eolourleii^  and  obscured 
yellow  shades,  and  the  seventh  was  pUeed  in  a  dark  closet.  It  should  be 
observed  that  the  closet  was  rather  warmer  than  the  room.  The  Migno- 
nette seeds  began  iir?t  to  germinate  in  the  dark,  then  under  thn  blno  ;  then, 
after  the  lapse  of  a  tew  days,  they  appeared  under  the  red,  and  colourless, 
and  the  obteuved  colourless  glasses.  The  yellow  ray  long  retarded,  aMl  very 
nearly  prevented  their  germination.  Those  in  the  darit  were  tall,  thin,  and 
yellow  ;  they  all  died  about  November  1st;  the  otliers  soon  followed,  except* 
ing  one  plant  under  thi>  eolourless  gUtss,  which  was  found  still  alive  with  four 
green  leaves  on  December  10th. 

The  Investigations  of  many  experimenters  have  shown  that  oxygen  b 

•  rnm  Ellis's  «  Mher  Is^sWet," 


Digitized  by  Googlc 


ON  TU£  INFLUENCB  OF  SOLAA  RADIATION  ON  PLANTS.  385 


necessary  io  tbe  germioation  of  seeds.  The  explanation  given  h  that  that 
deneDt  it  required  for  imititiiting  the  aetion  that  converts  the  focula  of  the 
eo^ledoD  into  eager.  It  is  ooqueetionable»  that  in  the  majoi  ty  of  cases, 
pbnts  after  the  fint  stage  of  their  growth  require  a  certain  supply  of  car- 
bonic acid,  by  the  decompo^^ition  of  whicfi  thvy  obtain  carbon,  setting  free 
oxTjjen.  My  brother  and  1  have  shown  that  plants  will  exist  well  for  a  con- 
•iderable  time  in  an  atm<wpberc  devoid  of  oxygen,  for  instance  in  nitrogen, 
hydrogen,  coal-gas,  or  earbonic  oxide.  In  order  to  see  the  cifects  of  all 
these  atinoepfaeric  conditions  on  the  germination  of  irheat  and  peas,  the 
following  experiments  were  made  during  the  latter  part  of  May  and  tbe  be* 
ginnhig  of  June. 

Six  whcat-3eeds  and  six  peas  \\  rre  placed  on  folds  of  linen  floating  on 
mercury,  and  covered  with  a  colourless  glass  jar  having  a  capacity  of  about 
20  cubic  inches.  Tbe  linen  preserved  the  seeds  from  the  mercury,  and 
wss  kept  wet  by  the  introdoetioQ  of  a  email  quantity  of  water.  The  jar  was 
full  of  atmospheric  air,  and  was  placed  on  the  table  before  the  window  having 
a  S.E,  aspect.  After  a  couple  of  days  or  so  the  peas  germinated,  and  shortly 
afterwards  the  wheat.  Tliey  grew  for  about  a  week,  and  retained  a  healthy 
apper\rance  nineh  longer.  The  experiment  was  twice  performed  with  similar 
results,  and  showed  that  the  arrangement  was  applicable  to  the  proposed 
experiments. 

A  precisely  similar  anangement  was  made  in  a  jar  containing  29  cubic 
inch^  of  hydrogen  gas,  and  having  in  it  a  tube  containing  pyrogallate  of 

potash,  so  as  to  absorb  any  trace  of  oxygen  which  might  be  accidentally 
present  in  the  gas,  or  might  be  evolved  from  the  seeds  themselves.  In  four 
days  the  swollen  peas  had  begun  to  burst.  I  hcy  put  forth  short  radicles, 
bat  no  plame,  and  in  about  a  weeli  afterwards  they  were  all  decaying.  The 
vhest  ehowed  no  appearance  whatever  of  germination.  Thie  experiment  was 
twice  performed  with  tlie  same  result. 

Another  «iMch  .irrangemnit  was  made  in  a  jar  filled  with  carbonic  acid. 
Not  the  slightest  appearance  was  indicated  by  either  the  wheat  or  the  peas, 
Tbey  decayed,  becoming  soft  and  swollen,  and  emitted  a  most  offensive  smell 
en  the  removal  of  the  jar. 

The  eame  was  done  in  ajar  filled  with  common  air,  and  containing  a  solu- 
tion of  caustic  potash  in  a  small  capsule,  so  as  to  remove  any  carbonic  acid 
which  might  be  given  off  by  the  seeds.  In  about  three  days  l)otli  the  wheat 
and  the  peas  had  begun  to  burst;  four  out  of  the  .^ix  of  each  continued  to 
grow  }(»r  about  six  days,  and  remained  healthy  afterwards.  The  removal  of 
tbe  c^rbouic  acid,  then,  did  not  affect  the  germination.  I  subsequently  found 
thit  in  this  experiment  1  had  almost  exactly  repeated  one  of  Mr.  Ellis  s  in  his 
'Inquiry  Into  the  changes  produced  on  atmospheric  air  by  the  germination 
of  seeds,'  &c.  He  employed  peas,  and  satisfied  himself  that  all  the  oxygen 
inthe  jnr  had  been  absorbed  hy  the  germinating  plants. 

Tbe  etlect  of  oxygen  on  the  germination  of  wheat  and  peas  under  the  in- 
fluence of  the  diOerent  solar  radiations  was  also  tried.  The  small  coloured 
gleiece,  having  a  capacity  of  172  to  177  cubic  inches,  were  employed,  and  the 
experiments  were  conducted  like  those  under  the  coloured  shades  which  have 
been  already  detailed.  The  seeds  were  placed  on  the  bricks  on  May  2nd. 
On  thr  8th,  both  the  wheat  and  tin-  pea'§  had  bnrst  under  the  colourless  glass, 
but  they  soon  became  mouldy,  and  before  the  end  of  the  month  they  were 
quite  dead.  The  seeds  under  the  yellow  glass  ran  much  the  same  course; 
hat  those  under  the  blue  glass,  though  thev  did  not  buist  till  the  11  th,  grew 
Wen,  and  bj  the  26th  two  of  the  wheat  plants  had  attained  a  height  of  4  or 
5  inches.   The  experiment  was  diseontioned  on  June  5th,  The  plants 
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were  remoTed  from  the  brick  for  detieeatioiii  wid  on  tbe  iollowiDg  day  tlw 
ivtt  of  the  wheat  which  had  fefninated  were  found  to  weigh  8  graioe* 

giving  an  average  of  1-6  gnio  for  each,  or  an  increase  of  0-9  grain  on  the 
original  weight.  All  the  six  peas  had  germinated  and  weighed  26  grains, 
giving  an  average  oi'  ^'ti  grs.  tor  each,  or  an  iucreaie  of  1*6  grain  on  the 
original  weight. 

Thus  far  I  have  proceeded  to  the  iovettigatioo.  Many  interettiog  in- 
quiries naturally  suggest  thenwdves ;  some  have  been  already  alluded  to,  for 

in-'tr^nce,  tbe  inriiirnre  of  light  upon  the  rf)!nnr^  of  flower*  :  the  amount  of 
exclusion  ol  Ugiit  ertected  by  the  soil;  the  ditierent  couditiou  oi  solar  m- 
tiueuccB  required  by  wheat  or  by  peas  at  later  periods  of  their  growth ;  and 
the  eztensioii  of  the  obiervatiooe  to  other  eeedt*  Other  queetiom  might  be 
laiaedt  such  as, — What  character  of  light  promotes  best  the  absorptioa  of 
oxygen  in  germination?  At  what  period  in  the  growth  of  a  plant  doe*,  oxycren 
berotne  unne<  f  «'?arv  ?  Is  oxygen  requisite  for  the  full  development  ot  a 
bul buns- rooted  plant  r  Does  earbonic  acid  act  Bpecificaiiy  in  the  prevcnuoa 
of  germination^  or  merely  by  the  ezcliuton  of  oxygen?  How  lar  doea  the 
rapid  development  of  a  plant  in  an  early  ttage  interfere  with  iti  healthy 
growth  at  a  later  period  ? 


Report  on  Observations  of  Luminous  Meteors,  1853-54.  By  the  Rer, 
Baden  Powell,  M.A.,  V,PM.S,  ijc,,  Saviium  Prqfester  Gto- 
metry  m  the  Umversiiy  of  Oxford. 

I  HAVE  once  more  to  lay  before  the  Association  a  series  of  such  obserra- 
'tlons  on  luminous  meteors  during  the  past  year,  as  the  kindness  of  vnrioos 
friends,  tu  whom  I  have  been  indebted  on  (brmcr  occasions,  has  euabied  me 
to  collect,  together  with  a  few  noticea  from  other  soorees.  I  need  hardly 
particularize  the  valuable  aiaiatauce  rendered  by  the  T\<  \ .  J.  B.  Reade,  V. 
Fasel,  Esq.,  C.  Bulard,  Esq.,  and  E.  J.  T.owe,  Esq.  The  beautiful  projec- 
tions of  the  pat  lis  of  many  n)etcors  by  Mr.  Fasel  are  remarluibte  for  tbe 
clearness  and  accuracy  uf  their  execution. 

I  deeply  regret  that  tbe  preisnre  of  varions  avocationi  has  ttill  hhidered 
me  from  proaeeuting  an  attempt  at  classification  of  the  large  maw  of  mate* 
rials  now  accumiilated  in  the  catalogue  of  seven  years;  but  I  hope  at  no  di- 
stant period  to  be  able  to  effect  something  towards  such  a  work ;  and  am 
mofit  anxious  to  secure  the  cooperation  of  the  members  of  the  Association 
and  other  friends  to  science  fn  this  work. 

Supplement  io  the  Report  of  ]S52S.    On  the  Atigust  Metems^  1853. 

In  addition  to  the  observations  recorded  in  the  last  Report,  bv  which  thp 
return  of  this  periodical  phenomenon  seems  to  have  been  well  shown  in  En- 
gland, the  following  details  of  continental  observations  are  now  given,  of 
which  the  compiler  was  not  in  possession  till  too  late  to-be  inserted  in  the 
Iteport  of  last  year. 

No.  1.— Poggendorff's  Annalen,  1858»  No.  0^  p.  19S. 
Coulvier  Gravier  gives  the  hoariy  maximum  of  meteors  ftom  the  8th  to  the 
lOtb  of  August,  for  different  yean,  as  follows  at  Paris : — 


1837 

59 

1841 

71 

6^ 

1842 

74 

1839 

65 

1848 

78 

1840 

68 

1844> 

80 
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1845  85  1850  SS 

1846  9S  1851  71 

1847  102  1852  60 

1848  lis  1858  52 

1849  98 

Which  is  thus  rapidly  dcdiniDg  since  1848. 

Ko.  S.— M.  Geofge  mm  Bogudawilct.  Poggeadorfni  AmukOf  1889,  Mo* 
to,  p.  888» 

Maintains  the  continuance  of  the  August  meteor  period  in  opposition  to 
Coulvicr  Gravicr  who  contends  that  that  maximum  has  beon  (?oer(  n<;ing  since 
18iS,  and  that  in  \HiiO  it  will  at  the  same  rate  cease  to  appear  altogether. 
But  his  obiiervaliujjs  vere  always  made  at  miduigiit,  wUieh  M.  Boguslawski 
observes  cannot  give  a  fair  average. 

Again,  these  periodic  appearances  are  characterized  by  having  a  definite 
origin  in  the  heavens.  M.  TIeis  has  observed  three  such  points;  on  Aug,  10, 
1852,  he  observed  out  of  32  meteor^i,  1 1  originated  from  Perseus,  8  from 
Draco,  6  Irom  the  North  Pole,  aud  4>  bpuradic. 

1859,  Ang.  9« — From  10  p.m.  to  2  a«m.  though  the  sk^  was  partly  clouded 
yet  20  were  seen,  of  u hich  1 2  originated  in  Perseus.  1  he  phenomenon  was 
seen  at  Aachen  (Aix),  Giient,  Munster,  Bonn,  Brussels, Oxford,  Newhaven> 
U.S.,  and  many  other  places. 

There  is  no  particular  hour  at  which  the  maximum  takes  place.  In  1837 
Aug.  10,  the  hour  of  maximum  was  different  at  difi^rent  places,  the  skv 
being  perfectly  clear  both  in  Europe  and  in  the  United  States.  At  F)ra 
it  took  place  from  11  to  12  s  at  Bresbto  from  1  to  2  a.m.;  at  Mailand  from 
2  to  3. 

In  1838,  Aug.  9  aud  10  in  the  United  States  from  3  to  4  am. 
laaa  ia/*^  Breslau  from  1  to  2. 

1089»  Aug.  IQ^^  FTBnkfort  from  12  to  1. 

1841,  Aug.  10,  Aix  9  to  10. 

1842,  Aug.  9,  Aix  10  to  11. 
„  „  10,  11  to  12. 
„       „    U,  „   12  to  1. 

1844»Aog.  10,  „  10  to  11. 
1847,  Aug.  11,  „   12  to  1. 

Boguslawski  al  o  denies  Coulvier  Gravier's  nssertion  tlmt  from  July  26  to 
August  11,  the  rise  towards  the  maximum  is  continuous;  us  In  -^liows  oven 
from  Coulvier  Gravier's  own  observations,  that  there  is  a  marked  interruption 
of  continuity  and  sudden  rise  between  the  8th  and  9th  of  AugusL 

He  contends  that  tlie  maximum  is  very  unequal  in  diflerent  years,  owing 
to  the  varj'ing  influences  of  unknown  cosmical  causes. 

Iff  refers  to  Humboldt's  refutation  of  Coulvier  Gravier's  views  as  to  the 
failure  ot  the  November  peripd  iu  *  Comptes  Kendus,'  No.  29,  p.  601. 
^  He  also  urges  that  the  evidence  for  the  August  period  rests  on  long-con- 
tinued historical  evidence  for  ages  past ;  it  is,  &erefore^  improbable  it  uionld 


No.  3. — M.  Quetelet  on  the  August  Meteors  1853. 

In  the  Bulletins  of  the  Academy  of  Brussels  (vo!.  xx.  No.  9)  there  occurs 
a  valuable  paper  entitled : — "  On  the  periodic  laliing  stars  of  the  9th  and 
10th  of  August,  1853,  by  M.  A.  Quetelet,"  of  which  the  following  is  a  trans- 


The  periodic  ntoin  of  JUling  atan  has  been  agein  Terified  this  year.  Oa 
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tlie  evening  of  the  9th  one  of  my  assUtants,  M.  Bouvy,  counted  by  biou^  57 
meteors  between  balf-past  nine  and  midDighr,  dividM  at  roUom 

From  9Uo  10,  6  falling  tttliL 
From  10  to  11,  23  ditto. 
From  11  to  12,  28  ditto. 
The  state  of  the  sky  was  very  favourable,  excepting  during  the  first  half>hour, 
the  moon  being  then  ttUl  above  the  horison ;  from  10  o'cSock  ontil  midaigbt 
one  single  observer  obtained  ou  an  avenge  25  5  falliQg  itars  an  hour. 

On  the  e%'cning  of  the  lOtli  a  larger  number  of  persons  joined  in  the  ob- 
servations: two  Egyptian  Astronomers,  M.M.  Mahmoud  and  I>maTl,  joined 
me  and  my  two  assistants,  MM.  Bouvy  and  Gregoire  ;  the  latter  was  sdmmt 
exelosively  ooeupied  in  tranacribing  the  observations.  Many  falling  stafi 
irere  seen  at  once  by  several  amongst  ua»  because  that  part  of  the  heavens 
whicli  is  visible  from  the  Observatory  torm<^c,  only  includf  >  t\vo-third<  of 
the  sky  ;  the  N.W.  and  N.E.  regions  are  hidden  by  buildings,  and  one  part 
of  the  E.  by  tre^ ;  so  that  two  oWrvers  would  fully  suffice  to  note  all  the 
appeanuieest  They  oeeurred  thus : — 

From  9i  to  10,   S4  falling  stats. 
From  10   to  11,   77  ditto. 
From  1 1    to  11^,  IH  ditto. 
From  11|  to  12,  S4>  ditto. 

The  sky  continued  perfectly  clear  the  whole  evening;  bmt  uatil  lOoVbek^ 
the  presence  of  the  moon  would  necessarily  diminish  the  number  of  the 
meteors.  From  11 J  to  12  o'clock,  there  was  but  one  observer;  tlierrfore, 
by  doubling  the  number  (S  I-)  counted  by  him,  and  only  including  the  obser- 
vations made  after  the  setting  of  the  moon,  we  obtain  a  mean  of  82*5  meteon 
an  hour  for  two  or  more  ol^rvers. 

Just  as  in  preceding  years,  it  seems  that  the  number  of  meteors  deereases 
progressively  from  the  1 0th  August,  thus~ 

The  6th,  from  9'15  to  1  r45,  with  a  clear  sky,  M.  Gregoire  counted  15 
meteors,  making  10  an  hour,  rather  more  than  the  ordinary  average. 

The  8tli,  from  9  to  12  o'clock,  M.  Dulilleul  counted  39,  altiiougii  the  sky 
was  generally  cloudy,  particularly  from  9  to  10  o'clock :  he  observed  on  ao 
average  about  one-third  dftke  sky  :  being  13  meteors  an  hour. 

The  9th,  as  seen  above,  produced  'J.r.l  an  lumr  ;  whilst  on  the  lOthi  one 
single  observer  would  have  been  able  to  tount  about  41. 

The  11th,  M.  DutiUcul,  observing  alone  iruni  9  o'clock  till  12,  with  a  clear 
sky,  yet  counted  55  meteors,  making  18'S  an  hour. 

The  observations  made  on  the  12th,  from  9j  to  10|,  did  not  enable 
M.  Bouvy  to  count  more  than  15  in  an  hour,  with  a  clear  sky  ;  and  the  day 
afiL  r  (llith),  the  number  observed  by  M.  Gregoire  was  under  8,  the  ordi- 
nary  average. 

Now,  if  we  group  the  falling  stars  according  to  tlieir  brightness,  we  obtain 
the  followiDg  oumbeis : — 


Aug.  9. 

Aug.  10. 

15 

52 

of  the  I  St  mag.  sad  Isigsr. 

16 

2i 

uf  the  2od. 

10 

3S 

of  the  Srd. 

8 

13 

of  the  4  th. 

18 

16 

of  the  5th  aud  smaller. 

0 

25 

aadetennined. 
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About  oue-thii'd  of  them  left  trains,  22  un  the  evening  of  the  9th,  and  119 
OD  that  of  the  10th  August.  Two  meteors  on  the  9th  deserve  particularly 

to  be  mentioned ;  the  first  cros^iC'd  Lyra  from  the  N.E.  to  the  S.W.  at 
jQh  4f5'n.  ii  shone  like  Jupiter,  nn?!  left  a  superb  train  after  it.  The  second, 
larger  than  a  star  of  the  first  magnitude,  appeared  at  J  1^  45"'  15*  in  Cassio- 
peia, going  from  N.N.L.  to  h.5.\V. ;  it  was  reiuurkabie  for  the  biuish-greeo 
aha«le  of  its  train,  which  lasted  for  some  seconds. 

Two  otiiers  were  equally  remarkable  for  their  brilliancy  on  the  evening  of 
the  10th;  one,  with  a  reddish  trnin.  crossed  Andromeda  from  the  S.W.  to 
the  N.E.,  at  10''57"';  tlie  other  marked  it^  passage  across  Aquila,  from 
the  N.E.  to  the  S.W.,  at  11^  50"". 30",  by  a  trace  subtcodijtg  an  arc  of  more 
thBii45<*» 

If  we  stud  J  the  general  movements  of  the  falling  stars  from  the  8th  to  the 

12th  August,  we  remark  the  same  tendency  as  formerly  to  follow  a  uniform 
direction  from  the  N.E.  to  tlie  S.W.  Referring  their  trajectories  to^KiraUdi 
lines  piusiog  through  the  zenith,  wc  have  as  follows : — 


Directions. 

Aug. 
8. 

Aug. 
9. 

Aug. 
10. 

Aug. 

"•. 

f 

Aug. 
12. 

1 

Total. 

From  N.        to  S  

5 

4 

20 

16 

1 

46 

,1    N.N.E.  —  S.S.AV  

10 

17 

1 

28 

N.E.      —  S.A\.  «.♦• 

13 

20 

53 

5 

94 

„    E.N.E.       W.S.^iV.  •• 

2 

1 

19 

25 

»    B.  -W  

4 

i 

31 

II    E.S.E.   —  W.N.W.  • . 

•  •  >  • 

J. 

■ 

.... 

»  •  •  « 

2 

1,    S.E.         N. W.  • .  •  • 

3 

«  •  ■  ■ 

11 

•  •  «  • 

2 

2 

4 

4 

•  ■  •  • 

1 

»  •  •  • 

H  1 

ff    S»8«^^«      N.^.B. » • . . 

2 

3 

•  •  •  • 

8 

•  •  •  • 

13  , 

„    S.W.  -N.E..  

1 

1 

2 

7 

1 

II    W.S.  W*     K.N.B.  • . » . 

1 

*  •  »  • 

1 

1 

•  •  • . 

3 

2 

3 

8 

i  * 

1    i  11 

MT.N.W.  —  E.S.E.  .... 

1 

1 

6 

■    «  •  a  • 

•  •  •  • 

8 

II    N.^V.    '~*  S.Ji.  .•>•*« 

•  t  •  • 

8 

9 

1          •  • 

1,    N.N.W*     S«8«Ba  • .  * « 

1 

8 

•  »  •  • 

• » •  • 

I 

'S 

89 

57 

168 

40 

18 

888 

In  short,  if  we  prolong  the  paths  of  these  falling  stars  beyodll  their  point 
of  departure,  we  count  about  two- thinls  of  these  o?i  the  fin^t  evpning,  and 
three-fourths  on  the  second,  whose  centre  of  emanation  was  from  the  neigh- 
bourhood of  Cassiopeia. 

Observations  made  elsewhere  confirm  this  remarkable  appearance  of  fall* 
log  stars,  on  the  9th  and  10th  August  of  this  ^ear. 

The  following  accounts  have  b^n  communicated  to  us  from  Ghent,  Rome 
and  New  Haven  :— - 

Ghent. — Letter frotn  M.  Duprezt  of  the  I2ih  August,  1853  **  On  the 
nights  of  the  9th  and  10th  August,  and  in  a  completely  dear  part  of  the 
tkft  comprised  between  the  N.N.E.  and  the  S.E.,  which  might  be  about 
equal  to  one-sixth,  I  observed  20  meteors  during  the  first  evening,  and  37 
during  the  second ;  they  were  distributed  as  follows 
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Ai«.9tli. 

Ab«.UMi. 

S 

13 

If 

U 

I  20 

wkieh  givet,  on  an  average,  IS'S  meteon  an  hcnir  oo  the  9tb>  and  17  on 
the  lOth  :  larger  numbcra  than  8|  which,  according  to  your  eatimate,  may 
be  regarded  as  the  avenge  for  an  ordinary  night,  with  a  aingle  ob- 
•erver. 

**  Amongst  the  meteors  observed  on  the  9th  was  one,  the  appearance  of 
which  waa  aceompanied  by  eircumatanoes  which  1  think  ahould  be  mendoned 
here. 

"This  meteor  appeared  at  10^  near  the  head  of  the  Great  Bear; 
it  prosoiitcd  the  aspect  of  a  globe  of  fire,  left  no  train  after  it,  and  could, 
from  its  brilliancy  and  dimensions,  be  compared  with  Jupiter :  besides  thiii,  it 
moved  with  considerable  alowneaa.  In  the  course  of  it*  continuation,  the 
brightneaa  diminished,  until  it  disappeared  for  an  inattnt.  as  if  conaplelely 
bidd«l  by  a  species  of  whitish  smoke,  which  proceeded  from  it  at  this 
moment;  after  which  it  reappeared  with  \\<  primifive  brilliancv.  One 
would  have  said  tiiat  the  meteor  in  question  wa^  undergoing  absolute  oooi- 
buAtion. 

The  meteors  obaerved  took  the  following  directtona: — 


Ang.lOlh. 

8n 

letaoin. 

1 1 

Bsleor* 

N*N.E.  —  S.S.W.** 

•  •  • 

•  •  •  •  • 

1 

If 

t* 

9 

If 

14 

i> 

ft 

•  •  • 

*  •  •  •  • 

2 

n 

tt 

3 

n 

3 

n 

It 

8*g»         N«W«  >  •  • « 

2 

n 

4 

tt 

n 

8.8.B.   —  N.N.W.  .. 

8 

n 

4 

It 

2 

ft 
•f 

8 

i> 

1 

tt 
tt 

It 

W.       —  E  

2 

ft 

1 

It 

n 

^Nr.N»^'»"~  £«S>B«  •  • . . 

•  •  < 

* « •  ■  • 

] 

It 

n 

»» 

2 

It 

w 

M.tf.^V.     8*8  iB*  •  •  •  • 

2 

tt 

1 

tt 

*' We  see  that  for  these  two  nights  the  predominant  direolion  Wii  frw 

the  N.E.  to  the  S.W.   I  turned  my  attention  to  the  existence  of  a  centre 

of  divergence,  and  just  as  in  previous  appearanoeH,  the  centre  is  found 
between  Pcraeus  and  Cassiopeia ;  for,  of  the  GG  meteors  observed  in  all,  55 
appeared  to  me  clearly  to  diverge  from  a  point  between  thue  two  coostei* 
lations.'* 

New  Haven  (Connecticut,  UnUtd  Sia^).  Letter fnm  Mr.  £,  C.  Herriek, 

of  the  IStk  AtKjitst,  lH5f?  : — "  My  time  being  limited,  I  shall  confine 

Tin  self  here  to  giving  you  a  report  of  the  shooting  surs  observed  the  iOth 
August,  1853. 

**  The  night  of  Tueaday,  9th  August,  waa  to  cloudy  that  all  obaervatioii 
waa  prevented. 
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The  night  of  WeUueDdaV)  10th  August,  wad  clear  and  calm,  and  the 
mooii  Mi  before  midnigbt.  llie  observers  were  Meaen.  Bradley,  Lytxiait» 
Beiid  and  I.   We  were  in  the  open  air,  each  observer  having  to  look  after, 

as  much  as  poaeible,  one-third  of  thr-  vi-^iblc  ^ky.  ^^"(^  commenced  rop:uIar 
observations  at  niidiiiirht  precisely,  and  we  continued  until  brpnk  of  day,  afc 
<jh  25111^  folio wuig  table  shows  the  number  of  shooting  stars  observed 
per  hoar  id  each  third  of  the  Aj,  That  part  of  the  heaveiia  from  whidi 
thajr  darted  is  nootioaed* 


Hour. 

8. 

N.N.W. 

TotaL 

1  0  to  1  o'do 

akin  the 

laonii 

48 

27 

35 

110 

1  1  to  2 

•f 

M 

42 

34 

39 

115 

2  to3 

If 

l» 

5? 

31 

31 

119  1 

3  to  3  25' 

n 

»» 

2G 

7 

U 

44 

**  Besides  the  388  meteors  mentioned  here,  we  saw  about  20  more  daring 
the  i|oarter  of  an  Jionr  preceding  midnights  we  rejected  15  or  20  doubtful 

cases,  and  some  r«onned  us  after  'A  o'clock,  cifhcr  from  the  nmr?)iti<:'"  da\vn, 
or  from  other  causjei.  NO  one  meteor  \va5«  written  down  twtcei  idthougU 
several  were  neen  at  one  time  by  two  or  three  observers. 

**  It  most  be  remarked  that  the  great  migoritj  of  these  falling  stars,  not 
less  probably  than  three  quarters,  moved  in  trajeetories,  inteisceting  very  near 
flip  ^roiip  of  stars  wlncfi  form  ttu'  pf'ifit  of  the  sword  of  Perseus  ;  and  durin;:^ 
our  observaUoii?,  the  apjmrent  point  of  emanation  ilid  not  change  \U  posi- 
tion relatively  to  the  stars.  Many  of  the  meteors  left  trains,  and  surpassed 
in  brilliancy  state  of  the  flnt  magnitude,  whilst  some  were  as  brilliant  as  the 
pbmet  Venus. 

**  Towards  ^2^  l/i™,  we  saw  a  liiminufity  unusual,  but  yet  pale,  along  the 
horizon  in  the  N.E.  Tliis  light  increased  io  proportion  a^'  tln^  morning 
advanced,  and  was  recognised  as  being  the  zodiacal  light.  Its  outline  was 
completely  undefined,  and  from  the  atmosphere  being  slightly  hazy  in  that 
region,  it  was  impossible  to  describe  the  phenomenon  exactly.  It  extended 
from  the  horizon  to  the  N.E.,  covering  the  stars  Castor  and  Pollux,  and 
reaching  up  to  the  top  and  in  front  of  the  neighbonrhood  of  0  Aurigae  and 
/3  Tauri;  but  no  certain  trace  of  light  was  perc^frtible  south  of  the 
ecliptic. 

It  is  interesting  to  mention  (although  I  do  not  pretend  that  there  is  any 
conneetion  between  these  two  phenomena),  that  there  were  faint  manifesta* 
tions  of  the  Aurora  Borenlis,  on  the  !  [th,  towards  'i  f»'clock,  and  again  to- 
wards 3  o  clock  in  the  morumg,  during  about  15  minutes  each  time.  The 
light  did  not  rise  higher  than  from  2°  to  5°  above  the  h^nizoni  and  entirely 
towards  the  west  of  the  northern  point 

**  You  see  from  the  above,  that  the  meteoric  appearance  of  August  lias 
continued  to  manifest  itself  here  this  year,  but  that  it  is  somewhat  less.  Tlie 
numbers  which  you  observed  in  August  185^2,  were,  without  doubt,  less  than 
there  would  have  been,  had  you  obt^erved  at  later  hours  of  the  night.'* 

Borne,  Sadraet  from  lAs  Carriipondenta  SeierUifka  (H  RcmOy  de  3f,  B, 
J^iiAri'SettrpUiini,!^**  The  observations  made  by  the  astronomers  of  the 
Roman  College,  commcnn  rl  the  'ZHth  July,  and  lasted  each  evening  during 
one  hnlf-linnr.  between  9  and  10  o'clock:  up  to  the  6th  August  the  number 
of  stars  was  not  more  than  3. 
.  «<  The  6th  and  the  8th  August^  they  counted  6. 
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<'  The  9tb,  from  ^  24*  to       11",  two  obtenrers  counted  57.  The  foU 

lowing  morning,  from  2^  45"  to  S**  15",  one  single  observer  saw  9. 

"  The  lOtli,  tho  sky  vai*  eov«»j*c(l  with  light  Houds  until  10''  1.5"' ;  and  from 
8''  55™  to  11  ^'  46"',  two  observers  couiiteti  67  failing  stars.  Between  3*  3" 
and  3^  l-i'"  in  the  moraiug,  they  uote(^4. 

"The  lltht  from  10^6"  to  10^5S"»  they  counted  19;  but  already  the 
light  of  the  moon  prevented  their  aeeiog  many. 

"Most  part  of  the  consecutivr  groups  had  gcnornlly  such  directions  that 
their  trnjrctoriis  cut  through  ihe  constellations  Audromedaf  Cassiopeia  and 
Perseus,  bul  luore  especially  the  two  latter." 

In  one  of  the  late  numbers  of  the  Institatei  M.  Coulvier  Gravier  gave  his 
opinion  that  the  inrtooric  appearance  of  August  ha^  a  tendency  to  lessen  Troin 
ypnr  io  yrar.    We  fliought  thnt  it  would  be  interesting  to  verify  this 

assertion,  l>y  tht*  ub^trvutions  made  since  1837*  and  which  have  been  com* 
municutcd  to  our  Academy. 

We  have  calculated,  in  the  following  table,  the  average  namber  of  meteon 
observed  in  an  hour  at  Brusselis  at  Ghent,  and  at  Parma.  At  Brussels  and 
at  Parma,  the  obsorvations  have  boon  made  each  year,  under  nearly  identical 
conditions  and  in  the  .same  parts  of  the  heavens;  we  have  only  comprised  in 
these  means,  iho^e  hours  when  the  sky  was  clear,  taking  care  to  double  the 
Bumbera  of  obiscrvations  during  the  intervals  when  there  bat  one  ob- 
server. At  Ghent  also  the  numbers  are  perfectly  comparable  among  than* 
selves,  having  been  obtained  each  year  by  M.  Duprez,  who  explored  always 
the  same  part  of  the  sky  that  h  comprised  between  the  N.E.  and  the 
Xh^  numbers,  obtained  by  one  single  observer,  have  been  doubled  m  the 
table  to  render  them  fit  for  comparison  with  those  of  other  stattous,  conform- 
ably to  the  principle  which  we  laid  downf,  Aat  aeveral  dtmvert  jdaetd  so  ntt 
to  see  the  different  porta  cf  tke  jdy  wouM  count  a  dotMe  mnnder.  The  nmii* 
bers  thus  doubled  are  marlied  with  an  aslerial^. 


Ycvs. 

Mcea  number  «f  llcAeon  per  hour  froB  the  Stti  lu  the  IStli  of  Aagnsl. 

fimssds. 

1 

Ghent. 

Fanuu 

Pilia. 

8th. 

9th. 

lOlh. 

lltb. 

12ih. 

8tb. 

lOth. 

nth. 

9th. 

10th. 

lllh. 

10th. 

1838 

1839 

30*2 
66-2 

27*2 

16-7 
52-9 
51-6 
14*5 
38*8 

29-7 
121  3 
49-8 
4M 
72^ 

62 
65 
68 
72 
74 
78 
80 
85 
92 

lot 

113 
98 
83 
71 
60 
fit 

34*8 

ioo* 

43-2* 
38*6« 
41-2* 

880* 

1840 

1841 

1842 

184S 

1844 

1845 

1846 

1847 

1848 

1849 

1850 

18.'.1 

1852 

,8.3  1 



17*0 
49*2 

44-0* 
112*4 

40*0* 
125*2* 

18U» 

550 
220 

580* 

51  7 

ordiu. 

20  0* 

ocdio. 

300* 

30*0 

24'0* 

180* 
54-0* 

39-3 

280 
740 

60-8* 

73-2* 

•••••• 



26o!* 

56-5 
82-5 

S6-6* 

23-2* , 
30'0» 

180* 
26*6* 

55-4* 
34*0* 

t  Boiieiin,  vol.  iii.  p.  411. 
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In  the  fdloviog  table,  we  have  nniled  the  resuUti  obtained  id  a  great 
number  of  other  statioo«»  but  for  different  years. 


Yean. 


1837 
1837 
1838 
1839 
1889 
1839 
1840 
1840 
1841 
1842 
U42 
1842 
1842 
1842 


Mean  uuoil>er  of  Meteors  Croui  the 
8th  to  the  12ih  nt  Angntt. 


8th.     9th.    10th.    iith.  12th 


f 


51-4 

79-7 


530 


63-3 


Statioiu. 


Bremen. 
Breslau. 
Genevt. 

Geneva. 


  45*0  I  tPari*  OUervatorj. 

28*3   1  ;  iBerne. 

52  »)»   '  ICollingwood,  Kent. 


774 


148-7 
370 
!  67-5 
I  72-9 


i  81-0 
1170 


1842  !  184  0 


1842 
1845 
184G 
1847 
1819 
1«49 
1H50 
1850 
1H50 
1850 
1850 
1853 
1853 


500* 
640 


820* 


  50-8 

 i  44-2 

 '1200* 

 1170 

  56-7 

80-0*!  63-2 

 1191 

24*4  I  20-3 


New  Haven,  United  States. 
63*0  I  I  iGuasUlla,  Bumew  StilM. 

lOz-n   !  New  Haven. 

130-5  r  1  iBrealau. 

129  0  1  j  I  Vienna. 

'ParU  ObiemliMy. 
.Toitn. 

|Maiehe  (deptrtn.  el  Donbe). 

,New  Haven. 
I  Dijon. 

lAix-la-Chapelle. 
NeuatAiit,  near  Vienna. 
Aix4a-Chapelle. 


27-6* 
48  0*  ,111-3 


06- 7 


38-0  .... 

34-4  !  |Aix-U.ChipcUe, 

80-0*   'Dijon. 

Markree,  Ireland. 
Rome. 
Naples. 
New  Haf  ca. 
Rone. 


520* 
24^ 


32.0* 


The  outubers  given  iu  these  two  tables,  t-xcepting  thuse  iurnUheil  tor  M. 
Conlvier  Gravier  for  Fhri%  continue  rather  irregular,  and  though  they  leem 
to  dcereaie  during  the  period  fmm  184S  to  IMS,  th^  appear  on  the  con* 

trary  to  increase  during  the  two  or  three  latr^r  years.  These  results  appear 
to  us  moreover  too  uncertain  to  deduce  positive  conclusions  therci'roui,  yet  it 
seems  to  us  thai  they  are  suthcient  to  render  the  a&fertion  of  M.  Coulvier 
Gravier  doubtful. 

In  the  table  which  he  gives,  the  night  of  the  10th  of  Aosust  1842  is  only 
marked  by  74  failing  stars,  whilst  many  more  were  counted  in  Paria  itseirf 

and  generally  in  all  other  localities. 

It  would,  moreover*  be  well  to  know  what  aiiowance  thb  scientific  man, 
who  observes  these  phenomena  with  so  much  perseverance,  has  made  for  the 
greater  or  less  presence  of  clouds  during  the  otraervations,  and  the  ioHuence 
of  the  lunar  light  towards  the  epochs  ;  it  would  also  be  well  to  know  whether 
lie  has  explored  the  same  parts  of  the  sky  shhI  with  the  same  observers  ;  it 
would  be  necessary  in  short  to  have  the  results  perfectly  in  a  condition  to  be 
comparable  with  each  other. 

we  find  no  gaps  in  the  numbefs  of  M.  Coulvier  Gravier ;  notwithstanding 
that  during  some  of  the  years,  and  especially  in  1844  and  1851,  the  observa> 
tion  of  falling  stars  was  almost  ^^nrircly  nnynwsiblc.  It  is  to  be  regretted  that 
wp  have  not  had  an  opportunity  ot  sei  in^j;  tiic  whole  of  his  work,  iu  order  to 
form  a  ri^ht  idea  of  the  manner  in  w  iiicii  he  has  filled  up  these  gaps. 

t  See  tUe  Comptes  Kvudu&,  vol.  xv.  uo.  9,  p.  452. 
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Dttc 


Hour. 


1853. 
Stpl.  6 


h    Ul  9 

7  34  49 


9  •  10 

p.TU. 

4Ul  Bll(*  • 

p.1B. 

o  in  A 
J  oU  4 

p.m. 

V  4/  34 

p.m. 

p.m. 

p.m. 

10  SO  2 

litang*  • 

IO50  S 

2iid  mtg. . 

p*1B< 

n  11  5 

liiiiMg.  . 

p«m* 

11  14  22 

3rd  mag. . 

p.m. 

11  29  16 

3rd  BMI^ . 

pjn. 

3rd  mag. . 

11  29  61 

p.ni. 

11  38  40 

3rd  mag. . 

p.in< 

11  47    6  . 

4t]iMg.. 

p.in. 

11  49  95 
p.m. 

12  10  10 

12  22  25 
12  24  35 
12  31  34 


Appearanoe 


lat 


2nd  mag. 


3rd  mag. 
4th  mag. 
1st  mag. 


Brightnets 


Colour  of  Jii< 
piter. 


White  «. 
Blue  .. 
Oiuge.. 

Orange 
White  .. 

WhitUb 


Aa  bright  aa 

I.yra;  and 
white. 
Yeikm.... 


Blue 
BlM 
Blue 

nrcuow, 

WUftt 

Orange 
Bed.... 


Train  or  aperka. 


Nbtmo 


Telocity  ar 


Train 
Ma 


Vellow  Inua 

Blue   


Bine 


Bright  light  blae-b^idediSiofV. 
traiB,  withe  a««R  fa  tM 

middle  ;  the  <!ianiet€r  of 
the  ceatie  of  this  lumi 
nom  tnunwaa  about  W. 
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Vicarage,  Aylesboiy,  Buck*.  Luitude  51''  47'  57"'0S  N.  Longitude  0*"  52'  16"*S5  W. 


Direction  or  alUtade. 


Vrom  betwecD  {  and  n  Serpentis, 
And  wmat  a  few  degrees  from 
N.toS. 


GcDeral  remarks. 


From 


to  Polaris. 


Prom  about  x  Andromedie,and 

went  towards  Lacerta. 
ProB  14  DelpUnt  to  •  Aquilie. 

I 

\Yxxm  6"  N.£.  of  y  Persei,  and 
i   w««t  about  11*  due  N. 
iFkom  between  Algol  and  3  Per 
1  1^  and  went  a  few  degrees 

PHiliftqnam  to  $  Antinoi . 


From  y  Lym,  passed  B.  of  • 

and  went  to  tlie  mouth  of  the 
^Ow^n,  i.  e.  to  /•  Draconis. 
Fit|Prf*  M.  oC  X  Perset,  passed 
i  Ljncis,  and  vtaiahed  near 
21  Lynds. 
Pnm  21 1.vncis,  passed  thnniafa 
39  rrs  M^.«idvtliil1icd> 
Uiwod  it. 
mdmtoyVn.U^  


Ftom  A  to  y  Un,  Min. 


From  87  DuBmb  tO  •DtMO- 

Bis. 

Rmb  4**  alN>v0  Polarts  and  went 

from  W.  to  E. 
Fiam  iislf-way  between  fi  and 
d  Un.  Min.  pawed  thronf^ 
y  Ur».  Min.  anii  went  a  few 
^degrees  towards  <  Draconis. 
Fkmn  X  Draconis  to  tlie  Point- 

crs  in  Urs.  Yin]. 
Prom  ;  Cvgni  to  witbiu  4°  N 

of.Dclphinl. 
^om  3^  8.  of  Markab,  and 
went  from  B.  to  W.  passtng 
above  2;  FegasL 
rrom  half  wnv  hptTTTn  5  and 
Vn.  Idin.  and  went  from  £. 
tow. 

ftwn  the  moBth  of  thr  T>ric^n,' 
*-e.  from  ^  Dracoiuji,  passed 
*^.ugh  X  and  /*  Coronw  Bo- 
Walia,  and  proceeded  to  ^ 
?ootis  and  Tantsbed  beyond 
>twi  tMn  i  few  degrees  of  the 


If  the  ]>  had  been 
away,  and  if  had 
been  dark,  it 
would  have  been 
of  the  size  and 
coloor  of  Jupiter. 


Place. 


(t  desoibod  a  wavy 
patli. 


Stone 


Observer. 


I 


Ber.J.  fi.Reade. 


Ibid  :  

Ibid.  

lUd.  

Ibid.  

Ibid  


lUd.  r.  Smhb,  Btq. 


lUd.. 

Ibidi. 

Ilnd.. 

Ibid*. 
Ibid.. 
Ibid.. 

Ibid.. 
Ibid.. 


F.Vnt.Faael,£sq. 
Id.  ...,.,.*.„., 

Id. 

Id.   

Id. 


Vnt.  Fluel,  Esq., 
and  Rev.  J.  B, 
Reade. 
B«T.  J.B.Reade. 


Id.  and  F.  Vnt 
PM€l»B*q. 

Her.  J.B.BMda. 


Id.   

F.Vnt.Fasel,£aq 


Ibid..,* 

Ibid,... 
Ibid.... 


Ibid.. 


The  extent  nf  the  Ibid, 
train  was  30°, 
and  the  whole  of 
it  was  visible  at 
the  same  time 
before  the  bead 
Tanished. 


Id. 


Id.  .. 


Id.   

Id  

R«v.  h  B.  Boade. 


Id. 


Id. 


Btfennoa* 
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BBPORT — 1854. 


Date. 


Hour. 


Appearance  and    ,  Brightness 


magnttiide. 


18^3.  h  lu  s 
Sepi.  6 12  32  14 


10 


8  32  Z9 


4th 


10    7  52    ^lit.  lUAg. 

p.m.  I 


10  14  3 

p.m. 
I  19 


p.m. 
10  19  43 


1th  m»i^.  ( 
2lulllMlg.. 


10  33  51  |4tll 


10  52  39 

11  22  M 


11  23  » 

|UB. 


11  31  21 


4th 


Idmag* 


2iid 


11  34  35 
p.lil* 


11  42  43 


11  45  25 

2iidnMif. 

11  47  25 

4th  mag. 

U  33  26 

8vd  nif ■ 

11  36  11 

3fd  mag* 

p.m. 

11  58  p.m. 

4  th  mag. 

12   2  10 

4th  mag; 

12  6  6 

3c4  nag. 

3rd 


4tfa 


and  ooloor. 


Blue 


Tnio  or  tparka. 


No  liaia 


Brighter  thau.Tratn 

u  Lyrw,  and 

reddish.  ' 
Yellow  Train 

OltDgO  ..M 


Velocity 


BlM 


Bed  

Orange^td 


Tdhnr, 


No 

Trafai 
TiaiB 


TcUow< 


Bhitt  .. 

TeUanr.. 

Blue  .. 

Ydlow.. 

Btve 

Blue 

Blue 

Telbw.t 


Slow 
Bapid 


Twdn  Mw  a  aemkirele 


Trafai 


Mb 


Notnia 

Train  ... 

iMn  ... 


Bapid 

Bifid 
Bapid 

Rapid 


Rapid 


Train 


Bapid 

Rapid  ... 

Slow..,,...,..,,.,.... 
tapid  

.  Rapid  •..••.,*r....MJ 

Rapid 
ICodeme 


•  .*••...••••... 
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piiMtioB  or  iltltude. 


OflttenlraiMrks. 


F^om  under  /}  and  y  Un.  Ifin., 

and  went  from  E.  to  W. 
Fnnn  H  28  Camelopardalis.  or 
10°  below  Polaris,  and  pro 
ceeded  about  10°  toward*  X 
Vn.  Ma|. 
From  between  X  and  <r  Lyn^ 
and  went  to  i  Ljm. 


Fraa  ilDiMoiiit  to  ir  Igrm 


Vram  almit  9*  W.  of  /i  Un. 

Maj.,  and  vanished  tboul  V 
below    Ura.  M^. 
T^m^ugh  Axici  ftom  N.  to  S. .. 


Vnm  a  OphtQclii  to  wfttdn  4 

N.  of /J  Ophiuchi. 
Started  between  «  and  <  Pisdum, 
tnd  about     S.W.  of  and 

went  to  ^  I'iscimn. 
ftom  about  tlie  game  point  as 
the  preceding  one ;  it  went 
tnwarrJs  a  PisciuMi,  and  ya- 
nished  within  3"  E.  of  „ 
{yf9ibm)  and  4*  SO*  N.  of  • 
Pisciuro . 

Started  between  Markab  and 
Algenib,  and  wKhin  T  B.  ol 

former,  anri  detcribed, 
^ong  the  sun  76  S,  and 
65  Pegaai,   a  enrfo,  ISkt  a 

smfrircle,  -wbich  teminated 
exactly  at  Markab. 

,rrom  half  way  between  wand  t 

Herculi,,  passr.^  S.  of  t  Her- 
cuU«,  and  vanished  half  wiqr 
Mlwwtt  t  oBd  }  HeienUa. 

From  A  Dnconis  to  $  Hercnlii. 


^rom  0  Ophiuchi  to  the  horisoii. 

'''•Wi/and  e 
toPolarii. 
'■'^  V  Dneonit  to  (Dneoiiia. 

^rm  S  Aqnarii  to  half  way  to 

S^Aotinoi. 
""ra  «  Cephei,  aru!  went  about 
I   10^  towards  y  Dracom*. 
^rjrn  Und  ^Tanri.andwenta 
degrees  due  E.  ^ 
•  Uttle  below  CapcUa, 
P*«»cd  through  (3  Aurigffi 
*»"lw«at4»bqrondil. 


StOBO 


ibid...... 


Ibid... 


Ibid.. 


ibid. 


Ibid. 


Ibid.. 
Ibid.. 

lUd.. 


Ibid.. 


lUd. 


Ibid.. 


Ibid.. 
lUd.. 
Ibid... 
Ibid... 
Ibid.., 
Ibid... 
Ibid,.. 


Obamar. 


Rer.J.B.Beade. 

F.  v.  Pasel,  Esq. 


UL 


Id. 

id. 


P.    Vnt.  Fasel, 
Esq.,  and  Rev. 
J.  B.  Rca.Ir, 
F.  V.  Fasei,  iisq. 


Id. 


Id. 


Id. 


Id. 


F.  Vnl.  Fiaael, 
Btq.,  and  Re?, 

J.  B.  Reade. 
ReT.  J.  B.  Reade. 


Id. 


P.  Vnt  Fasel, 

Esq. 

Rev.  J.B.  Reade. 


Id. 
Id. 

lid. 
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Date. 


1853. 


11 

18 

20 
23 


Ho«r. 


Oct.  2 


h  m  t 

8  17  32 

8.  M.  T. 

7  50  4 

p.m. 

7  48  52 
p.in. 

7  49  3 
p.m. 

8  6  88 

p.m. 
8  41  55 


8  U  3.°) 
p.m. 

9  21  40 
p.m. 

7  II  35 


Appeanaceand 


Tdlvv. 


1st 


1st  tmn.^.,  aii(1  as 
bright  as  •  Aadro> 
hmub* 

3rd 


4th  mag. 

I2wli 


Brightnesa 


Red  ......M....iTraia 

Oit»g»*nd  ...FMb 


Tdlow 
White 
Onnia 


TniiL  or  aparks. 


Vekcitj  of 


TrtiB   Verrr^ 


7  17  15 
p.m. 

I  88pJB. 

7  47  54 

p.m. 
B  16  6 
pjn. 


4th  mag  Dloe 


4th  mag.  ^, 


1st  mntr.,  a'-  l.vrgc  as 
J  upiter,  aud  bri|^t- 
«rthan  cLiT*. 
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Direction  or  alihude.      i  OfflserAl  rr -narks.  '  Place, 


Observer. 


Reference. 


9nm  about  half  way  betwe«n| 
INdnris  and  y  C«phei,  andi 
went  towards  13  Cephei,  aDd| 
vanished  n  little  helow  it. 
foom  #  Draconis,  went  from  W.i 
^    to  B.,  and  vanished  within  a| 
dftrrcc  S.  of  «•  Draconis.  I 
about  2"  W.  of  Andro- 
medae,  and  went  abonl  10^ 
towards  ^  Cassiopeia. 
Froui   »   (kappa)  Draconis  to 

<  (iota)  Draconis. 
iFroni  2''  W.  of  ^  CtMiopein  to 
•y  Casslopeiie. 

1*  above  and  E.  of 
Aadromedff- :  pf^^sf d  W.  of 
jUcenib,  aud  tli**ij)poared  at 
»  (BS)  Pegasi. 
flrom  about  3**  W.  of Ljne  to 

I  Hereiilis. 
mm  half  way  between  ~. 
(kippa)  and  Lym  to  C  U 
103  Herculis. 
From  half  way  between  m  An-jThe  head  descrihetl 
drom^K  and  Scheaf,  to  half,  its  path  in  a  zig- 
W|ij  between  Markab  and    ?ag,  giviug  out 

sparks    at  the 
same  time.  The 
wind  was  blow 
ing  almost  a  gale 
from  W.  bj  N. 


Stone 


Ibid.. 


Ibid.. 


Ibid. 
Ibid. 


Ibid. 


lUcL. 


Ibid., 


^ 


From  4°  3CK  W.  of  I  (iota)  An- 
dromeda:  to  Sehtet. 

From   S   Urs.  Min.  tn  nrnrly 
half  way  betweeu  ii  32  and 
H  30  Camelopardalis. 
Fhim  I  Hcrnilis  to  within  2"  of 

of  m  Uerculis. 
ftoa  3**  B.  of  t  Vrs  Min 
passed  brt-t^-rrn  y  and  /3,  its 
direction  bang  N.  by  W., 
and  vanuhed  within  4^  W. 
and  below  /3  Urs.  Jlin. 
irum  y  N.  of  ^  and  C  H  209 
Bootts,  and  vanished  within 
r  W.  of  1 1  Pnotis. 
Prom  between  ^  and  o  Herculis, 
passed  through  106  Ccrberi, 
and  vanished  about^^W.ftf 
M  nuui  ponuferi. 


Tlie  train  was  very 
bright  ttmum 
its  commence 
ment ;  it  appear- 
ed to  emit  sptrks* 
and  was  visible  a 
short  time  after 
the  heed  had 
accomplished  its 
course  and  liadj 
vanished. 


Ibid. 
lUd. 

Ibid. 

Ibid. 

Ibid., 
Ibid. 


F.  V.  FlHd.  Bsq. 

Id.   , 

Id.  

Id  

Id  

Id  

id.   

Id.   

Id  


Id. 
Id. 

Id. 

Id. 

Id. 
Id. 


1 
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Hour. 


1853. 




H.   M.  T. 

h  m  8 
Ocl.3:  7  50  37 

p.  ID. 

8    3  51 

8   9  36 
pju. 


9  15  21 

8  18  51 
p.m. 

8  23  19 
p.iu. 


8  45  35 
S  48  40 

9  24  3 

7    6  12 

p.m> 

7  10  22 
p.m. 
7  S4  57 

i  p.m. 
7  3.7  12 
p.m. 
7  43  7 

p.Dl* 


7  49  58 


7  57  58 

8  4  33 
p.m. 

B  40  ftS 


\ppeai«Meind 


4til  Bllg. 


2Bd 


Ut 


1st  mag. 
4th  mag; 


OfingMvd 

Yellow  


Lnre^r  than  «  Lyrft, 
aud  almost  the  size 
of  Japitcr. 


2adiii^.. 

2nd  mftg. 

2iid] 


lit  mag. 
lit  mag. 

2Qd  mag. 
2nd  mag. 


Brightnota 

tudcvkmr. 


Train  or  vpart*- 


White 


Rad 


Train 


Vekxatf  or 
doratuML. 


Rather  npid 


Bcadetl  train,  whidi  in-  Slow., 
creased  as  it  proceeded. 


Tain  ^. 


Beaded  tnia 


Tnia  .. 


Orange 


Train 


Tdknr 
Bine 


IVain 


Red  .... 
Orange 

Orange 
Bine  . 
Bke  . 
Red  .... 


Train 


4th  mag  iBlue 


Rapid 


••••••  m 


••••••  » 


rapid 


Rapid 


Train   

Beaded  train 

Train   


• 


Moderate 


»« mmm  J 


Rapid  ..... 

tTetrdeir 


Trahi 


Rapid 
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DvecUoB  or  aHitudA. 


Oeaenl  remafks. 


Obserrer. 


Refer«ac«. 


Mam  S  1  Tauri  PoftUtowski  to 
iA]|ii8ii»(«Qphliidii). 


firoin  wftjT  between  {  Dn- 
["  «Mli  tad  •  Olfhiit  Md  «M 

fton  ^  W.  of  f  HemiliB 
r  pasted  between  u  Ciipsllon) 
mA  V  (tan)  Horeulu,  aad 
I  dkappeared  wHMn  4*biB7oncl 

tlie  IftKt  star  tuentioru'il. 
From  2°  £.  ol  »  UercuUi,  and 

m  about  4°  N*.  bv  E.  of  S  1 
IWBi  Fonlatowiki  to  •  Tauri 
Poidatowaki. 

tn  p*  Draconioi  to  mtUftft^of 
ft  and  » 1  Draco uu. 


Ibid.. 
Ibid.. 


Ibid.. 
IbkL. 


Prom  X  Cygui  to  y  Lyrac  .... 

from  r  :'.fy  E.  of  ^  12  Andro- 
iBtdB  to  y  Andromadn. 

fnm  tboot  G  (106}  Rani  Po- 
miferi,  nd  «Mt  almtf  9^ 
dues. 

ff^aboolHtof  Bootis  .... 


Thie    meteor  firtl  Ibid* 
made  its  appear-] 
anoa  as  a  ttir  ofl 

6th  mac;.,  and] 
gradually  io. 
creased  in  size, 
btit  did  not  start 
oil  lu  its  path 
before  having  at< 
tainedtotbe  mag- 
Bitada  of  Jupiter 


From  m  J,yrm  to  »•  Uerculia 


Unilfr  tbe  head  of  UneO^lreDt 

(rata  K.  to  W. 
BRtttetwiwik  I  and  K  Andro« 
incd«»,  cro'^scd  the  head  of 
Pisds  iioreaiis,  aud  vauiahad 
a  little  Mow  jl 


It  appeared 
law. 


Thft  hMdwMVory 


abont  B  Drtooaia*  aad 

:s',".i  ■.•.:t}uii  8*  B,  ol 
Cti  209  Doom*. 

•boat  B  CeiM  to  9 
Ophiuchi. 
^lOfB  /  Cusiodis  Mgssiiim  to  • 


tnm  6°'S.s.r.  of  $  Onusoidi 
to  «r  IlerculLS. 

"Miracb. 
irrooi  CH  122  Ura.  Uau  to 

18^ 


Ibid.. 
Ibid.. 

lliid.. 

Ibid.. 

lUd.. 

Ibid.. 


fMjrlbid.. 


lUd.. 


.Ibid.. 


F.  V.  Fasel,  £s^ 
Id. 

Id. 

Id. 
Id. 


Id. 


Id. 
Id. 

Id. 

Id. 

Id. 

Rev.  J.  B.  Read^, 
Id. 

Id. 


F.  V.  Faitl,  Bi« 


Ibid.  ,  

Ibid...«**.t|t...>.i 

lUd....... If  **....• 


Ibid,,. 


Id. 
Id. 

Id. 

Id. 

Id. 


So 
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Data. 


HMr. 


1853. 
pet.  22 


25 
25 


h  lu  t 
6  43  17 
pun. 


6  14 


6  48  2 
p.in« 
0  57  37 


Api>»'arRnc<  and 
tuagmtude. 


Brightness 
and  colour. 


2ud  mag. 


Sid 


Itt  mag. 
t3rd 


6  5ft  2 
p.m. 

7  1  t 


Nov.  1 


7  3  32 
p.m. 

8  4  2 

p.m. 

8  15  3 
p.m. 

7  46  8 

PJD. 

8  4S  60 

p.m. 
8  47  27 

7  43  37 

pjii. 
7  56  57 

p.m. 
7  57  57 


8  IS  58 
|i.ni. 


8  36  8 
p.m. 

9  3  53 
p.m* 


9  94  54 
p.in. 

7  22  3 
p.m. 

8  8  23 

pjD* 


3rd  mas* 


Iti 


3nl 
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2u± 


Ut  mag.  . 

2nd  mag. , 
2udnii.. 
Slid  nag.. 

Ill  nig.  < 

1st  mag.  . 
3rd  mag. . 

4th  mag. . 

4th  mag.  , 
1st  mag.  . 


Mb 


Red 


Bed 


White 


Tram 


Uodcnta 


Raddish 


OiaQge. 


Rfid 


White 


Whita 


Oxanga-.ctd  •.. 


Whita  . 
TaUoir. 
Orange. 


Bed 


Bed 


WhHe  

Orange^ed 


Train 


Mb 


Tndn 
Lengtniii 

Train   


VdodSjot 


Rapid  .... 


Modente^M»-i 


..Bapid 


B^id 


iBapid  ... 


Train   .....'Rapid 

Ma   

TndB  


Mb 


...I... .■..••4  •••«•••  ..•.•.••*•.- 


Tcite 


Train. 


R^iid  ...M 


BatiMTilew, 
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IHraclioBoraltilnde^ 


From   aboat  D  (97)  Rami 
poaniferit    and  travelled 

•bout  9*  in  n  direct 
line  toward*  ^  Ser> 
pen  lis. 

Pjrom   N   (Hi.)  Camelopar- 
dalia  to  witlua  i'*  W.  of) 
K    <H  19.)  OtmelOTwr. 
dalis. 

From  1°  S.  of  »  Andromeda}  to 
■  4SPiaeiinn. 

fcom  1°  N  W.  of  V  (opsUon) 
■^•Hercuhs,  passed  between  r 

and  9,  and  finUhcd  2*  N.  of 

o  Henenlia. 
Flrom  1*  W.  of  n  Piscium,  and 

went  to  0  Piscium. 
fam  1"  SO'  W.  of  «  Aqaarii. 

and  trareUed  about  14**  in  a 

diracft  liM  tmrirdi  »  Anii. 


ChnHcal  femarlu. 


'  snd  disapiioared  '  '      •*  — 


M|^^fH»culia, 


iv'tndwRareiiUi, 

I  passed  between  X  and  <  and 
at  S.  (5U)  UereoUs. 
*8.  «f  ^Oraemdi,  anddit 
I  «>petred  between  r  and  v 
'  Heretilis. 
ftem  aboat  4f  Draconie  to  5*  30* 

S.W.  of  y  Dracooia. 
From  about  c  (32)  Pegaai  to 

abou(  ft  (17)  Delphini. 
|Fiomabout3°  E.N.B.of  yLyns, 
I  sod  vatiiahed  witbin  10"  due 

W.  of  /J  Cygni. 
jFiml  8^;ttt0  to  f  A«nitae  . 


y  Urs.  Mte.  to  t  (iota) 

Draconis. 
ftom  aboat  2<^  B.  of  a  Segitt«, 

and  trsTeiled  about  lO"  tO> 
i  ^Kda  t  Delpbini. 
~  miJidtf  n.  of  r  Delphini, 
psiscd  t]ir<iiig]i  r>  Capricorni, 
SQd  vaaiabnl  3°  beyond  it. 
mm  1*W.  oflAnrigK  to  a  little 
beyond  d  Ljrncis. 

29  N*E.  of  «  Pegasi,  pass- 
ed  jut  below  w  Pegasi,  and 
disappeared  1*  8.  of  v  (npii. 
Ion)  Cypl. 
From  y  Utb.  Min.  and  disap 
reared  between  1 0ota)  and 
S  Drmconis* 
fnm.  4»  N.E-  of  «r  Herculis  to 

Witbin  3®  N.  of  .2  Hrrnilis- 
Ftoia  sbeot  1**  S.  of  S  Lvgui  to 
l^]|««r«(ka|ifn)L]n» 


Flaee. 


Stone 


Ibid.. 


Ibid.. 
lUd.. 


Ibid 
Ibid.. 


Ibid. 


Obaenrer. 


r.  T.  Faael,  Beq. 
Id. 

C.V.  Oliver,  Baq. 
P.  V.  M,  Sit. 


d. 
IC.V. 


Reference. 


ibid. 


Ibid«. 


lUd.. 

Ibid.. 
Ibid.. 


Ibid.. 
IMd.. 

Ibid.. 


Ibid.. 


lUd.. 
Ibid.. 

lUd.. 


Ibid.. 

I 

Appeared  low  ibid.. 


F.  V.  Faael,  £«q. 

Id. 

Id. 

Id. 
Id. 
Id. 

Id. 
Id. 

Id. 

id. 

Id. 
id. 

Id. 

Id. 

Id. 
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Data. 


Appeannce  and 
magnitoda. 


Brightoeta 
and  colour. 


Ydodtyai 


1853. 
Not.  3 


19 


h  m  a 

8  21  20 
pun. 

9  18  50 
8  17  to 

5  57  35 
P.III. 

6  IS  4 
p.m. 

6  30  19 
pjn. 

7  18  24 


lat  iiia&  and  u  hrigbtjEad 
laaLgma. 


l»t  mag. 
Ill 


Bed 


2nd  iittK.......*........|BaA 

Itt  mag.   Bed 

l>t  mag  «»••.•....  Bnlliant  red 


20 


7  o^tt»M 


lit  mag.  or  rather  the  WUfe 
size  of  Jupiter,  but 
not  80  bright. 


7  10  9 

7  39  12 

n,m, 

10  10  19 


lit 


2nd 
M 


21 


&  47  36 
p4a. 
ft  61  8 


3rd  mag. 
4tli 


Bi|«l 


Beaded  liriB 


Bapd 


Mo  Ifiin 


White 

White 
Red... 


Ma 


22 


ft  54  43 


6  37  54 
p.m. 

6  48  4<L 

7  1  4 

p.m. 
7  10  31 


7  18  46 

p.m. 

7  9  28 
p.m. 

9  H  13 
p.m. 


3ld  DMg., 

2nd 
Sod 

Slid  nag. 
5th  mag. 


Ma 


•MMMa 


Bafid  ^. 


Tayofid 


While 


•  ••••••MMf.i. 


Rid ......... 

Oraoge-ffd 


4th  mag. 
2nd  mag.. 
4th  mag. . 


,.  ...M MM....at 


Very  mil 


White 
IRed..... 

Red  

Onuige.. 


Train   .«••.••*••*•..., 

Long-beaded  tnui  .M*.«..iRipad 


Very  mid 


Wavy  tnin ...  UiafMl 


Trahi 


Bifid 
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Direction  or  altitude. 


towitlua3''N.W.of  2Aqua. 

From  about  H  24  Camelopar 

«iaU»  to  aboQk  A  Un.  Maj. 
ftom  ftbott  S*  W.  «f  H  22  Cft. 
melojiMllllll  to  iboM  t  Vn» 

flrwi  ibMt  I  to  •  AndvooMte. 

Prom  <  (iota)  Draconis  to  « 

(kappa)  Bootia. 
frrm  n  Un.  '^fin.  to  within  2** 

E.  of  y  Ura.  Mia. 
From  about  i  Ceti,|aited  below 
n  and  vaatabed  within  3**  £. 
of  ^  Ceti. 
From  w  Cygni,  paased  through 
I,  tad  proceeded  aboat  7"  to- 
\    iwrdif  Cygni. 
FjNM  balf>way  between  y  Del- 
pUni  and  C  Cjgnit  croaaed 
Vtipeeida  iml  Tanithed  with 
5n  4"*  B.  of  b  (6)  Anseris. 
)  Aipuie  to  ?ery  ueu  the 


nWn  4*  8.  of  «  Androroedsc, 
fitted  within  4°  or  5"  £.  of 
Markab,  and  Tanbhed  within 

6*20'  E.  of  ^  Pccrasi. 
Fma  a  (kappa)  tu  «  Draconis  . 


Genend  remarks. 


Appeared 
Uke  a 
candle. 


FhWQ between  land  T>rtiennh, 
ami  proceeded  abuul  ti  ai  a 
dinct  line  to  y  Urs.  Min 
Prom  about4''  S.  of  r(nn)  Cyg 
zu,  paa&ed  between  i  and 
and  Taniahad  wllhitt  2*  R 
a  Cygni. 
From  about  ^  to  i  I'egaai 


.0^ 


I  aoo 

1  ■nar 


aboat  5°  S.  of  «  Cephel, 
lad  proceeded  about  8  to* 
Mnls  «  Cygni. 
^nuo  i  Dnovda  to  •  (^|^)jM.«4.« 
Cygai 

Ftea  7°  S.  of  ^  FLscIum,  andL 
traTeUed  about  8''  towardi  d 


Plaee. 


arid... 
[bid... 


Ibid.... 
ibid.... 
lUd^.. 
Ibid.M. 


Ibid... 


lUd.. 

Ibid. 
Ibid.. 

Ibid.. 
Ibid.. 

Ibid.. 


Ibid.. 
aid.. 

Ibid.. 
lUd.. 


W.  of  y  Cephei.  jvissfidL 
^^ttween  ^  and  y,  and  vanish-' 
JWwMMalP  w. 

irom  a 


iudHM.**.«...»«A  Id* 


of  jCCepbeL 
aSotit  I  Cvc^nl,  pasaed  be- 
tween y  and  i,  and  Taniahed 
within  S*  S.8.W.  of  r  Cygni. 
From  about  2°  W.  of  w  Cygni, 
and  vaoi^d  within  m.ot 
<Uoto)pygttL 


OhNTfcr. 


Id. 
Id. 

id. 
Id. 
Id. 
Id. 

Id. 

Id. 

W.TiunkyiiStBtq 
P.T.ftofll,fei): 

M. 
Id. 


JMlBfODOQ. 


W.Toml(yna,Ia<i 

F.  V.  Fusel,  Baq. 

Id: 

Id. 
Id. 


Ibid.. 


Ibid.. 


Id. 


Id. 
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Saj  6    i  36   [2ua  mag 


Sept.  23  8  SfM,  LMsenrtMr 


Oet2 
25 

30 

1854. 
Jolj  22 

23 


Luminoua  Meteors  observed  lSd3-54« 
WUM  .........t[«Kfin(«tiibi  ........*...1Sloiw. 


10  28  p.in.  Small   White  . 

7  13  p.m. 
10  12  p.m. 


11  10  p.m. 

10  33  p.ra. 

10  96  p.m. 

11  4piBU 


10  15  p.m. 
10  18  p.m. 
10  20p.m. 


Small  White 

Small   Whit« 


•  57pjn. 


Nam   

None   

Uriiiiaut,  auue. 


White,  bril- 
liant. 

While  

WUm  

VUte  


White 


Long  tnda  of  sparki 


Slow.. 
Rapid 


Kflght 


No  train  

No  train   

Appeared  stationary  ;  f  X- 
ploded  ;  throwing  off  a 
great  light. 
No  (rain  ....•■.•••••.•.«m..mSIoW 

No  train  Quick   

Long  tiaitt  of  titflDiaiit|^ow*....*.«***»<»*' 


Quidi 

Slow.., 
Rapid 


Slow. 


Notithi 


Luminous  Meteors  observed  ISSS-noi, 


Sept.  1 

Oct.  2 
Nov.  1 
18S4. 


13  16 


9  52  .., 
9  to  13 

8  16  ... 


•to  Sifiw 


of  Sifiat 


«4th 


SIqiw^  
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IKveeHOtt  «r  dtitiHk. 


Place. 


i'rooi  aljoul  14  Dracoiua,  ]>a»j»e<l 
between  n  and  ^  Draconis  and 
j>rocceded  about  inadinct 
line  to  y  Dracoob. 

From  SchMttoiboot  1*  W,  vi 
f  Pegaai. 

From  k  Capelte  to  » Aorigw. 


Stone 


UnO.,. 


Ibid. 


F.  V.  fasei,  K»q. 


Id. 

W.Toinkyni,E8q. 


by  J.  King  Watts,  F.R.G.S.,  St.  Ives,  Hunts. 


From  zenith  by  m  Penei  down 
towards  North  £ast. 


"From  Pleiad to  Eastward 
Across  Ursa  Major  to  North 
From  Lyra  to  Ddphmot...**. 


rrom  Lyra,  passing  PoUvit 


From  Cassiopeia  to  West 

Same  eonrte  

Be]0ir«C7giit  •••....•«.. 


From 
From 
iFron 


Divided  into  two.iSt.  Ives,  Hunt.  J.  King  Watte.  . 
one  portion  va-  ingdonthire* 
nishing  several 
■eooods  before 
IM  other. 


rbid.. 
Ibid.. 
Ilbid.. 


m  Persei  to  North   ,  Ibid.. 

Ursa  Minor  to  West  Ibid. 

Ptotartoto«UiHftll4ofii|Thi8  was  a  beMti-|lUd. 


lo«C|giL{ 


.ful  object,  and 
threw  off  a 
strong  light. 

The  nucleus 
became  invisible 
several  seconds 
I  \  before  the  sparks 
'  *  bad  disappeared. 


fUd.. 


Ibid.... 

Ibid............... 

lUd.  


Ibid... 


Id. 
Id. 
Id. 


Id. 
Id. 
Id. 


Id. 
Id. 
Id. 


Id. 


by  E.  J.  Lowe,  Esq.,  F.R.A.S 
if**«i»«...«i.....(.««a......|Sef)eiiI  BMteon 

dmni  to  8.B* ...... 


Y  Pegasi  towards  i  Pisciam. 
IMiappeared  exaetfy  as  it 
reacnedtbeN.edgeof  zodiacal 
light,  on  giving  the  impression 
tluA  this  phsenomenoo  bad 
eanMdHtOMiipeartace.  This 

is  j)o>siblc,  because  stars  of 
the  4th  mag.  within  the  tight 


I  mag.  with 


Ibid 

Many  laisemetc<Mrs|Ibid. 


ZodliodUght 


HiKhfleld  House  A.  Lowe,  £sq....lE.  J.  Lowe's  MS. 
biervatory. 

Ibid.  Ibid. 

£.  J.  Lowe,  Esq. 


Observatory, 
Oeeston. 


Ibid.. 


Ibid. 
Ibid. 
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Data. 
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.  4 


14 


19 13 


An^.  30 


IkgL  18 


17 


onr. 


h,  m 
9  6  ...III 

9  S 

10  0 


AppeaitBce  iad 

inacnltmlp. 


8  IS 


8  43  20... 


3  . 
8  0  *•••»•' 

8  30  •>•»•• 
8  30 
8  90 


Small  ..... 
Very 


•twice  M«n 


••••••••• 


M9B9I9N  1( 

Ljm  


10  50 
9  90 


9  22 
9  U 


10  28  .... 
10  3G  B**!** 
12  47  ...... 


12  48 
12  49 


>k  lit  miig.*. 


■>6th  m^.* 




and  colour. 


Triin  rvr  iiparki. 


Notrtia 


.  Dc4p  cod.... 
OnQgMod ... 


White 
Wluft« 
Rnddr 


Wbuo 


Nott«ift 


Streak 


Short  tin. 
Short  taU. 
NotaU.... 


VCTT  ittV  avmpo^ 

« 


Rapid 


1st  mag.*....  iColourlesi 

Ist  tnag.*   Colourless 


~laliii«(.* 


'3rd  mag.* 
>  Ut  mag.*.. 


CohKBkii 


TraJn   ,  

HVain 


Colourless  ... 
Yellowuh...... 


Su«ak 


1853. 
Oct.  2ii 

1854. 
April  1 


h  m  a     Large,  \  diaalBtocoQYtrj  briohl.. 

3  57  pjm.  moou. 

10  6  p.m. 


Same  even, 
ing. 


Bright  meteor. 


Sereral  smaller  me> 
teon,  replaced  by 

the  formation  of  a 
white  cloud. 


At  first  full  red, 
changed  to 
blue,  in 
creased  in 
hrightnonf 
8t  »aniahod. 


Miscellaneoas 
Tmin  with  prismalic  tints,|Abont  3  •**  * 

at 


2  broad  and  5'  i4Mig.  J  ^lo<Ml« 


Leaving  a  strong  t^ruk  ^  at  C 
light  for  • 
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Hcnizontally  mo?ed  northwards 

fiom  1**  aboTC  the  Pleiades. 
Panendift.  domi  Ihrougli  m 
"nrari. 

Perpendic  down  in  S.E.  to 
nitlifn  15<>  of  horixon.  Broke 
iato  Mveral  fragrnents. 
Passed  through  ^  Ilydne  and 
Nqu  13  Ctnis  Minom.  Id* 
CMMd  from  a  point,  and 
burst  when  at  uia\imurn 
.  ^^J^^^l***        MTtrai  £rag. 

Pcrpendic.  down   through  A 
CiMiop^B.  fir»ke  into  frag> 


Perpcnrlir. 

Jdinoris. 
BMt  VP  in  B.B.t.  aaA  hmH  in 

zenith. 

From  k  to  between  0  and  I  An 

dfonedK* 
Fnm  X  to  betirtM)Md(IA«. 

dromedee. 

pCTitis. 
Downwards  in  N.W  , 


CaiiiopebB  

From  y  Pegasi  towards  zenith 
Pasted  midway  between  « aod^ 
aM  between  )  end  )r  Vn* 
Majoris,  passinff  across  t1 
Stan  No.  42  Uns  M^}ora 
tad  No.  7  Carnini  Yenttieo- 
mm. 

from  \  Ceti  to  near  •  Ceti 


Ftom  •  CoronR  northwards  . 
Prom  Y  Triangak  m  tetlweujMiny 


QttMitl  lemtrka. 


Ibid.........*...... 

llUd. 


Increased  In  bright-  lUd.. 

ibid.. 


•  •••tea 


Ibid.. 

Pasted  1*  under  Pnlaiia  and^BetweenT^aadlsMlbid.. 


there  could  not 
have  been  lest 
diao200Meleon. 


crossed  between  and  #  Vtm 

Minorit. 


Observations. 
Alt.  at  ditappearance  about 


Pironi        to N-W-horizontally,  Light  seen  within 


Obsenratory, 
Ibid.4 


E.  J.  Lowe,  Esq. 
(bid.....,,,..*, 
UfatNiit  BiQ.. 

B.  J.  Leiwei  Baq, 


Highfield  HontefA.  Lowe,  Btq.. 
bservatory. 


Ibid*  •••■•••*■•••••• 

Nottiafhan....*. 

Ibid........  


Ohscr.  Beeston  . 
Hiehfield  House 
Obserratory. 

Ibid.  

lbid„...o....... 


Ibid.  

Ihid».  ••t*ii»*.„*. 


ReCnenea. 


E.J.  Lowe's  Ma. 

iUd. 

Ibid. 

tfaid. 


lUd. 


A.  S.  H.  Lowe, 

Esq. 
BeT.K.8 

nild^4,. 


Ibid. 
Ibid« 

ibid. 

Jiba 

Ibid. 


Mrs.  B.  J.  Lowe. 


E.  J.  Lewei  Beq.  Ibid 


Ibid.. 
Ibid., 


ibid. 


Ibid.  

Ibid  

OhsTTvatory, 
iiecatou. 


Ibid  

Mrs.  B.  J.  Lowe 
B.  J.  Lowe,  Baq. 


Ibid.. 
Ibid.. 


ibid. 
Ibid. 


Ibid. 

Ibid. 
Ibid. 


Ibid. 
Ibid. 


toutii  of  Regttlut.  Alt,  35 


doors,  and  with 
eamUe-ligbt. 


Beeston,  Milden 
hall,  Birmham 
and  other 
places. 
Bracondale,  Nor 
wich. 


E.  J.  Lowe,  Esq., 
and  WYernl 


J aOP9niptODfBiq< 


MS.  See  Apnoidii. 
No*  IV. 


MS.  CO! 
tion. 
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OttervaHom  of  Meteoric  made  ai  Mdkurd,  2y  C.  BtfLARO^  M.n.M.S^ke^ 

at  finmi  m  Afgehmdtr*  Ora^ 


No. 


18SI 
184 

185 
186 
187 
188 
189 
190 

191 
193 
193 
IM 
195 
19G 
197 
198 
199 

SOOj 
201 
202 
909 

204 
205 
806 


207 
208 
209 
210 


Date. 


1853. 
Aug.  10 


11 

12 
27 
28 


29 

Oct  90] 

28 
Nov.  1 


Hour. 

Greenwich 
MeanTimc 


Apparent 
Magnitude. 


h  m  s 

9  51  45 
9  58  15 
10  7  28 
10  7  30 
10  15  30 
10  20  00 
10  23  30 
10  31  00 


10  48  00  a  Aril  tis 


/3  Pcgasi  .. 

/SPegasi  ... 

/IPegaai  ... 

j3  Pcgasi  .. 

fi  Pega«i  .. 

»  Pegaai  .. 

;3  Pcgasi  ... 


00 
00 


52 
6 

8  42 
10  28  00 
10  .18  (K) 
20  00 
30  30 
9  96 


10 
10 


11 
11 
10 


c  Anclis   

■  hym  

ArctunisX"!-. 
[i  I'egasi  ...... 

•  LyrKX2  ... 
«  Lync-0-25 
Lyra  , 


n  .  .  .    '  Vclo 

dty  or 

iiess  and  -  ' 


colour. 


White  ... 
Blue...^.. 
Bine  

Blue  

iiluc  

Blue  

Blue  

Blue  


6  40  26  mhym  , 

9  4f;  26  »  Tauri  .., 
9  56  56  U  Tauri 
9  58  5eUPegaai 
8  38  56i/}Pega&i  ... 

10  36  56  jSPegasi  ... 

10  46  16  «  Lynex3 


11  13  21  lAPegasi 

12  23  56  '/3  Trcrnsi 

12  43  56  Cauu 

13  20  41  \$  Pegad 


Blue  
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Nov.  9tb,  lOtb,  llth  and  l2lb,    }>  shining,  no  meteor  seen. 


APPENDIX. 

No.  I.— On  a  Luminous  Beam. 

Extracts  of  two  UUerg  from  W.  H.  Birt,  Etq,  U>  Prof.  Powell. 

[Though  the  pheenomenon  here  described  docs  not  strictly  come  under  the 
denomination  of  luminous  meteors,        as  from  certain  theoretical  infer- 

.  ences  made  at  the  eud»  it  may  have  a  connection  with  the  subject,  the 
commaoicatioQ  is  here  inseited.] 

[Jao.  1 5»  1850.]  — **I  obtained  an  observation  of  an  tnlereating  pbttnoinenon 

on  the  evening  of  the  7th  inst  It  was  a  faint  but  very  distinct  light,  less 
bright  and  more  diffused  than  the  Via  Lactrn,  \vhich  was  very  distinct  at  the 
time.  It  occupied  the  south- vr  est  portion  of  the  heavens,  posseaoed  a  trian- 
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Motion  very  swift,  described  a  verylaige  arc. 


Cloudy  on  the  4th,  5Ui,  (itb,  7ih. 


No  meteor  leen  between  11^  and  18^ 

Number  21 0  appeered  Unei  end  dinppeifed 
red,  thna— 
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gttlar  form,  liad  its  apex  near  the  pbnrt  Saturn,  and  was  inclined  to  the 
I      horizon  at  aborit  the  same  angle  as  the  equinoctial^  in  this  respect  bcincr  to- 
L     tally  different  Irom  the  zodiacal  light    That  the  phsenomcnon  was  of  a  pcr- 
I    riHent  character,  at  leaet  for  iix  days,  appears  pretty  eTideot  from  my  having 
I     obtained  another  view  of  it,  though  not  under  such  favourable  drcuinatanoesy 
OD  the  evening  of  the  ISth,  at  the  same  hour,  7  p«ni.    On  the  last  occasion^ 
its  lower  portion  was  coneealod  by  mist,  but  the  light  above  the  mist  was 
very  discernible,  and  the  dark  space  of  sky  between  the  faint  li^ht  and  tlie 
Via  Lactea  very  distinct.    The  edge  was  decidedly  rectilinear,  uuii  almost 
paiallel  with  the  equiooetial,  an  determined  by  comparison  with  the  stars  o 
aud  y  Pegasi ;  and  the  apex  extended  beyond  the  planet  Saturn." 

[Feb.  14, 1850-3 — "T  Imvo  received  a  very  interesting?  communication  from 
tk>  Ivov.  .T.  V>.  P rnde,  \  i(  ar  of  Stone,  near  Aylesbury,  rrlative  to  the  lumi- 

fnous  beam  whicii  1  hrst  observed  early  in  January.  I  liavc  obtained  ohser- 
TaUons  of  this  interesting  phsenomenon  on  every  clear  evening  during  the 
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abdeDce  of  the  moon  since,  in  the  course  of  which  aome  very  ioiportaDt ' 
features  bavp  presented  thotnsolvps  :  the  apex  has  very  steadily  advanced 
along  the  ec/yV/c,  and  tlie  pluenomcnon  lias  increased  iu  brilliancy  with  alter- 
DatioDS.  When  I  first  observed  it,  the  apex  coincided  with  the  position  of 
Saturn  {  last  eveoing,  the  lumiDoas  triangle  being  very  diftioc^  the  light 
stronger  than  I  had  befofe  obaerved  it,  ami  forming  a  rather  conapicuooa 
object  in  the  west,  the  apex  was  observed  about  29°  T".  This  progrepsion  is 
rather  let^  than  the  sun's  daily  ciiange  of  place  in  the  ecliptic  The  position 
which  the  phaenouienoii  now  occupies  luay  be  thus  marked  out;  a  line  pasa* 
ing  from  99P  T  near  and  to  the  south  of  y  Pegaat.  leaving  a  Pegati  more  to 
the  north  than  7,  and  meeting  the  horiaoo  about  one-quarter  point  north  of 
VV.  by  N.,  will  indicate  the  iip]v>r  or  northern  edge.  A  line  drawn  from 
the  apex  '29"^  IT  near  to  and  to  the  south  of  Saturn,  will  point  out  the  lower 
or  southern  edge.  It  will  be  observed  from  this  description,  that  the  main 
body  of  the  light  is  seen  from  this  observatory  between  Saturn  and  y  Pegasi» 
and  nearly  filling  that  space;  the  axis  may  be  jdescribed  by  a  line  passing 
from  T  past  e  and  S  Piscis,  crossing  the  equinoctial  colure  at  5  north 
dec,  and  meeting  the  equinoctial  about  340'  /R.  Such  is  the  general  posi- 
tion which  the  luminous  triangle  now  occupies,  and  it.was  not  very  materially 
different  on  the  evening  of  the  7th.  When  Mr.  Reade  observed  itt  be  evi- 
dently saw  a  similar  appearance  to  that  vbieb  I  observed*  but  it  was  in  a 
different  position  ;  instead  of  the  upper  or  northern  edge  cutting  the  horiron 
at  \V.  by  N.,  the  lower  or  southern  edge  rose  from  this  point, so  that  the  whole 
body  of  light  was  seen  more  northerly  at  Stone  by  its  own  breadth ;  this  is 
very  remarkable:  Mr»  Reade  has  sent  me  a  drawing  of  the  trtangle»  fram 
which  it  appears  that  the  apex  was  seen  between  the  stam  a  Andromedss  and 
y  Pegasi ;  the  upper  edge  passed  vcrj-  near  but  to  the  north  of  ^3  Pegasi  and 
t  Cygni,  and  the  lower  very  near  indeed  to  a  Pegasi.  Mr.  Reade's  ob:$erva- 
Uons  are  corroborated  by  those  of  Mr.  Grac^  who  saw  the  phenomenon  on 
the  evening  of  the  6th;  he  observed  the  apex  In  the  square  of  Pegaaai. 
This  large  displacement  for  so  small  a  distance  between  the  stations  is  veiy 
important  in  tracing  out  tho  ransn  of  fhe  phoenomenon,  and  it  would  be  veiy 
desirable  to  augment  the  uuniber  of  ^tatioofi  in  March,  if  (as  it  appears  very 
probable)  the  triangle  should  appear  in  the  early  [^urt  when  the  moon  is 
absent." 

Mr.  Birt  adds  a  conjectural  suggestion  that  this  beam  may  be  the  appear^ 
ance  of  part  of  a  ring  of  cosmical  matter  reflectiner  the  snn*s  ray^t,  inclined  to 
the  plane  of  the  earth  s  orbit  at  about  the  same  angle  as  the  equator,  and 
having  its  node  situated  near  the  first  point  of  Aries,  not  crossing  the 
earth's  pM  at  that  point,  but  approaehing  it  most  nearly  towards  the  end  of 
Aquarius,  or  in  the  beginning  of  August;  at  which  time  he  points  out  the 
dirt'ction  of  a  line  from  the  earth  coinciding  wifh  thf»  direction  of  the  sup- 
posed ring,  I.e.  neariy  parallel  to  the  equator,  will  pomt  to  the  ooostellaitons 
Cassiopeia  through  Peneua  and  Capella.  These  hypothetical  eoadttioes,  he 
tiiinks,  all  eoncur  in  pointing  to  this  ting  of  cosroioal  matter  as  the  probable 
origin  of  the  August  star-showers ;  while  similar  considerationa  aa  to  the 
sodiaoal  beam,  would  connect  that  with  the  November  period* 

Na  lL<-EKinut^m  kmr fivm  Mr*  Foad aiimf^m^mg M»  nffiMrrfWtfiiwf 

'*  Stoos  Vkarsgs,  AylsstNury,  Baels. 
**  The  enclosed  observations  of  luminous  meteors  were  witnessed  chiefly  by 

myself  and  the  Rev.  J.  li.  Keade;  being  the  continuation  of  the  report  sent 
to  you  ia  September  last.   The  list  is  not  very  eiteosive^  but  it  is  not  for 
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want  of  ft  coMtftot  and  Oftreftil  look  out  that  so  little  inrormfttioo  liM  been 
pthered.  On  every  clear  night  the  heavenly  field  has  been  furveyed  for 
hours,  having  myself  bf^en  watching  from  ahont  7  p.m.  to  10  p.m.,  and  some- 
times later.  From  the  beginning  ot  Augui>t  last  to  the  end  of  November, 
147  mataovs  only  liave  been  registered.  This  year  has  been  remarkable  for 
the  paucity  of  shooting  tlan.  I  oooUmo  foor  diagrams  (Plates  VI.  VIL  VIII. 
IX.)  of  the  paths  of  the  meteorsi  with  four  planisphares,  in  which  the  stars 
are  cxhiblti  d  as  they  actualiy  appear  with  relation  to  each  otficr  in  latitude 
52°N.,at  the  hour  indicated.  The  dian;rani  Plate  VI.  &ho\\  liie  puthg  of  S4f 
meteors  seen  in  Augut>t  1851  and  i8o2 ;  Piute  VIL,  tiie  puUis  of  67  meteors 
viteeisad  in  Septaasbar  1801  and  l6S2i  Plate  VUI.,  the  paths  of  86  meteon 
obflerved  in  September  and  October  1853 ;  Plate  12C»  the  paths  of  86  meteon 
MCD  in  November  last.  In  the  first  two  diagrams,  the  black  arrows  indicate 
the  meteors  sren  in  1851  ;  the  dotted,  those  seen  in  i85t^.  In  Plate  VIII.,  the 
black  arrow*  indicate  the  meteors  seen  in  September  last,  and  the  dotted 
(hose  aaen  in  October.  The  paths  of  all  the  meteors  were  first  laid  down 
OB  the  plaaispheras  from  the  point  of  first  appeanmoe  Ui  that  of  axtinetion, 
and  then  conntofdrawn  on  the  other  side.  Tiie  numbers  againat  the  ariowa 
indicate  the  magnitude  of  the  meteora* 
'  Bee.  Fn^.  Poweii:*  "  F.  Vnt.  Fa»»l." 

Ka  lih^BogudmMt  Aeaaordlat. 

In  Poggendorff* s  '  Annalen/  (aapplementanr  volume  iv.)»  M.  Geoi^e  von 
Boguslawski  has  published  a  paper  entitled  '  Tenth  Supplement  to  Chladui's 
Catalogues  of  Meteor.s,'  &c.,  which  he  gives  as  his  own  first  continuation  of 
Dioe  preceding  supplements  by  Von  Hoff  and  Kiuutz,  which  have  appeared  in 
meeeiairepreviousnumhersofGilbert'a and  Poggeodorff'a  Annalen.  This  paper 
eeotaina  •  oonaiderable  collection  of  notices  of  remarkable  meteoric  phaeoo- 
meoa,  and  it  i^  intended  altogether  as  a  prelude  to  a  larger  work  on  the  sub- 
ject, and  includes  a  brief  summary  of  points  there  to  be  treated  in  detail. 

Id  these  brief  notices,  omittinjj  the  ordinary  ob^ervatlOIls  ui  sujaller  ahouiing 
itars,  he  confines  his  descriptions  cliicfiy  to  the  large  fire-balls,  especially 
those  attended  by  sparks,  trains,  ezploaiona  or  other  remarkable  appearances ; 
iod  to  those  pheenomena*  such  as  the  lall  of  metallic  masseSi  and  especially 
the  periodical  star  showers,  which  present  any  peculiar  features  of  interest  in 

a  physical  point  of  view. 

This  cullcctiuii  will  be  of  peculiar  value  towards  any  examination  of  these 
UMne  striking  phseaomena,  which  are  probably  the  most  calculated  to  guide 
Bs  to  some  phjiical  theory  of  their  nature. 

The  title  of  his  intended  work  is  '  Die  Stemschnuppen,  feuerkttgela  und 
Meteorite  in  ihrer  kosmischen  Refl(>utui)^\ 

lie  iiitbrms  us  that  the  catalogue  of  Chladni  and  von  HofF  were  brought 
up  tu  Liic  yeai'  1836  by  Iviimtz.  Latterly  in  most  countries  similar  catalog auti 
kavebeen  drawn  up:  he  inatences  thoee  of  the  British  Association,  Quetelet, 
sod  Chasles.  The  catalogue  of  the  latter  is  from  the  year  58S  to  1123 ;  and 
it  appears  that  from  the  year  711  for  a  century,  many  meteors  alwny  oc- 
Gtirmi  in  February,  which  Chasles  ideutifi^  with  the  present  Novemliei  pe- 
Hod,  which  in  VIo  years  by  means  of  a  displacement  of  the  orbit  of  these 
OKteoric  asteroids  woold  advance  one  month  further.  He  gives  a  short  ao* 
count  of  various  other  catalogues,  those  of  Ed.  fitott  Alex.  Perry,  Herrick, 
Quetelet,  Coulvier  Gravier,  though  they  refer  more  to  smaller  falling  stars 
than  to  fire-balls. 

His  own  "  supplcnientary  oatulopue**  consists  of  two  divisions  ;  the  first  of 
4)ete<^ric  stones,  from  Q^'A  bx.  to  ibJ5  a.d.,  iucludes  only  authenticated  ac- 
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coaDl%  with  the  description  and  analyfce  of  the  me»M  found.  He  is  mfi- 

xioia  to  gain  some  light  on  the  hitherto  uncertain  point  of  the  nature  of  the 
material  Vkl  Uh  lias  heon  seen  to  fall  from  shooliug  stars  or  fire-balls: — the 
second  part  lurius  a  cutitinuation  of  the  Cblatloi  and  Hoff  catalogues  from 
1835  to  1850  (inc.)  givin<|  all  the  accounts  he  could  find  of  Jire^lU  and 
$niel$Ofne  tkmeM\  and  here  ne  avails  himself  of  all  the  sources  of  informataon 
be  could  meet  with,  Silliman's  Journal,  British  Association  Catalogue,  and 
R  variety  of  smaller  publications  and  papers,  which  it  was  iaiMrioos  to 
select  and  arrange. 

M.  Boguslawuci  mentions  an  intercflUng  vrotk  of  M.  F.  8*  Sohweigger*  an 
introdnction  to  Mythology,  as  Tiewed  in  reference  to  natural  science  (Halie 
1836)»  which  pressed  upon  him  some  interesting  considerations  upon  the  sig- 
nification of  the  "  meteorcitlti/s  "  of  the  ancients,  and  of  their  knowledge  of  tlie 
meteoric  masses  :  these  he  will  impart  in  his  future  work. 

He  alludes  particularly  to  the  system  recommended  and  punned  by  the 
British  Association,  of  which  an  account  is  given  In  the  Edinb.  Phil.  Joam^ 
vol.  I.  p.  857.  He  remarks,  *'  that  a  general  catalogue  of  all  the  meteoric 
appearances  on  the  earth,  from  whieh  we  could  derive  information  as  to  the 
nature  of  these  bodies  and  their  di.stribuiiuu  in  time  and  space,  can  only  bo 
obtainable  by  a  vmfbrmity  and  compUdeHm  In  the  obeeiWlioiia,  and  their 
beins  all  communicated  to  one  central  depository,  where  all  single  catalogues 
may  be  compared  and  worked  into  one." 

j^o.  IV«— Xoiyv  meteor  seen  in  the  doyHme. 

185S,  October  28*  3**  57"  p.m.  This  extraordinary  meteor  moved  nearly 
perpendicularly  down,  inclining  to  east.  It  was  first  seen  as  a  circular  body 
of  about  half  the  apparent  diameter  of  the  sun,  being  accompanied  by  a  stream 
of  light;  afterwards  it  Inereased  in  size  to  almost  the  diameter  of  the  sou,  and 
then  burst  into  fragments,  with  an  explosion.  The  report  of  the  explosion  was 
from  !  second  to  3  seconds  after  the  meteor  had  disappeared,  and  rr«;embled 
distant  thunder.  The  meteor  passed  over  15°  of  space,  disappearing  tiO''  £. 
of  N»  at  an  altitude  of  about  10°,  duration  S(f*  It  was  very  brilliant,  shining 
with  asomcwiiat  yellow  light.  Soon  afterwards,  near  the  spot  where  it  had 
disappeared,  a  band  of  prismatic  colours  was  visible,  beinc;  w  ide  and  5°  in 
length.  This  phfenomeuon  when  Hrst  seen  was  as  brilliant  as  a  rainbow,  but 
soon  faded,  finally  disappearing  in  about  5  minutes.  Clouds  were  dispersed 
over  the  sky,  from  behind  one  of  which  the  meteor  appeared  and  afterwarda 
vanished  behind  a  second  cloud.  The  above  description  applies  to  a  station 
1  mile  W.  of  Beeston  Observatory  as  seen  by  Mrs.  E.  J.  Lowe. 

The  Hev.  R.  B.  Stewart  gave  a  nearly  similar  description  as  seen  by  him^ 
self  at  liceston. 

Mr.  W.  Pelkin  saw  the  meteor  also  firom  Beeston ;  he  thought  it  moved  at 
ftrst  much  more  obliquely  than  afterwards.    He  saw  it  burst  into  fragments 

throe  different  times  as  it  moved  along.  It  came  from  behind  one  cloud,  and 
he  is  positive  that  it  passed  beneath  a  second  cloud.  £Query,  would  this  be  a 
Ihigraent?— E.  J.  L.] 

The  Hev.  Henry  Evans  observed  the  meteor  from  Mildenhall,  Sullblk;  it 
wa.«  cireular,  very  bright,  moved  nearly  perpeudiculariy  down,  inclining  to 
E.,  and  bearing  a  stream  of  light  behind  it. 

From  a  letter  signed  H.  E.  BIyth,  and  dated  Buraham  near  Lynn,  Nor- 
folk, the  meteor  is  described  as  appearing  in  the  NN.W^  crossing  the  meri> 
dian,  and  disappearing  in  NN.E.  at  an  altitude  of  firam  5^  to  10%  seen  for  5". 
Ixjokcd  as  if  it  dropped  near  at  hnttd,  i,  c.  a  mile  or  two  off. 

Mr.  B.  Iluntnian  from  West  Kcttord  saw  the  meteor.  It  resembled  a 
comet,  almost  as  bright  as  the  sun.   It  took  a  direction  almost  N.  to  S.  la 
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ODe  or  tvo  leeoiMl*  the  luininou*  appearanee  vanished,  but  a  Mack  poiot 
■eemed  to  continue  falling  towarde  the  earth.  Mr.  Hantroan  went  into  a  field 
where  he  concluded  it  had  fallen^  but  could  not  find  it.  He  aaya  there  was  a 
atrong  smell  of  sulphur  in  the  Held. 

The  Rev.  J.  Brooke  of  CoUton  Bassett  near  Uingbamsaw  the  meteor  from 
five  miles  S.  of  Lincoln ;  it  wta  going  in 
a  northerly  direction  and  passing  from  S.W. 
to  N.E.  The  form  wos  somewhat  like  the 
sketch  appf'ndrd  ;  when  it  bun»t  it  ram- 
bled a  rocket  bursting. 

Mr.  G.  Warriner  noticed  it  from  Norntantoo  Hotel  near  Wakefield ;  it  ap* 
peared  to  vani^ih  at  an  altitude  of  20^. 
It  was  seen  also  at  Tunbridge. 

"Fnm  the  explosion  occurring  so  soon  aflter  disappearance,  and  from  the 
meteor  passing  beneath  a  olnud,  and  from  black  fragments  hvlu^  noticed  to 
fall,  it  is  probable  that  the  noise  heard  here  was  troiii  the  tirst  explosion 
(when  nearest  over  head,  i\m  would  give  an  altitude  of  about  1 4,000  yards), 
•ad  that  other  frsgments  fell  elsewhere.  The  newspapers  describe  fragroenta 
a  having  been  picked  up  in  Hanover«— E.  J*  Lowe* 


Second  Report  of  (he  Committee,  consisting  of  the  Earl  of  Rosse, 
the  Rev.  Dr.  Robinson,  and  Professor  PHiL.L.iPSj  appointed  by  the 
General  CommUtee  at  Belfast,  to  draw  tfp  a  Rqxrrt  on  the  Ph^Heal 
Character  qf  the  Moon^e  Swrfaee,  or  can^Htred  with  that  the 
Barth. 

The  Committee  have  on  this  occasion  to  report  that  two  of  the  eminent 
persons  whose  co-operation  they  had  the  good  fortune  to  secure*  Professor 

ChalHs  and  Professor  P.  Smyth,  have  sent  in  communications  and  drawings, 
according  to  tli(  request  of  the  Committee,  and  that  some  steps  have  been 
taken  by  one  of  their  own  members  for  at  ieu^t  putting  in  train  lor  further 
progress  the  photographic  esperiments  on  the  moout  of  which  some  nre> 
liminary  notice  was  delivered  to  the  Hull  Meeting.  The  new  communiCBf 
tiona  alluded  to  will  be  y)re<^entL(!  t<i  the  Section  at  tilts  Meeting. 

(On  behalf  of  the  Lomniitteej  John  Philmps. 

^Drawings  of  difftrent  Features  of  a  portion  of  the  Moons  Surface^  eom» 
prising  PUUOt  the  Alps,  the  Valley  of  the  Alps,  and  Cassini. 

"Cambridge  ni  ^crvab  ry,  September  18,  1854. 
These  drawings  were  made  under  my  direction  by  my  senior  a:»ibtant,  Mr. 
Breen,  with  the  Northumberland  Telescope  of  the  Cambridge  Observatory. 
They  were  all  sketched  at  sight,  and  were  taken  at  various  ages  of  the  moon 
for  the  purpo'^n  of  obtaining  indications  of  the  forms  and  confiirnrntion,  both  in 
piano  and  'u\  rt  In  f,  of  the  different  parts  of  the  portion  of  the  moon's  surface 
which  ban  beeii  ullutted  to  me  for  mapping.  They  are,  therefore,  only  to  be 
considereil  as  preparatory  and  auxiliary  to  a  final  delineation.  A  few  mi* 
crometer  measures  accompany  them.  It  b  proposed  hereafter  to  multiply 
the  mirrometer  measures  for  the  purpose  of  correcting  the  drawingSi  and 
connecting  them  together,  and  for  reducing  all  to  the  same  scale.  On  and 
aHer  September  1,  18J4-,  Mr.  Breen  made  use  of  a  shade  of  glass  slightly 
green^  the  eflbct  of  which  is  to  tahe  off  tlie  glare  of  strong  moonlight^  and  to 
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produce  a  tint  by  which  the  distinctioD  between  the  lighter  and  darker  shades 
on  the  nioon'.s  surface  is  more  perceptible.  To  my  ^tps  the  ;^reeunesi  ot  the 
•bade  soon  vani^ihcs,  and  the  eventual  tint  la  a  subdued  white.  [,Ob 
moTiog  tiie  green  gliiM  and  looking  at  the  moon  •  surfaee,  the  oompliiimiMij 
pink  oolottr  to  alroogly  difcbpMlO  All  tbt  peoii^fy  txpUiMtioii  iM 
given  on  the  conb  upon  wbteh  tbft  4mwinii  ut  imuiib  cad  In  thn  nnUm 
•ttachfid  to  ihem.  m  j^im  CaALLn.** 

**l»imim  Report  m      *Maf$  CfritHm  mtd  itt  Shom:' 
Bif  IMkmor  C.  PlAzzi  Smtth* 

"  Thffp  \a\'f;p  (fmwinfTs  of  thi^  li;nar  region  are  tr<»n!«m!ttcd  herewith,  ex- 
hibiting it  uruier  tiie  tiiree  different  phaae:*  of  incidtot  light  pl comui'  nded 
by  the  Lunar  Conmiittee  of  Uie  British  Association.  They  are  likewise  re- 
duced to  a  mean  state  of  libratioo,  and  are  on  a  Male  or  96  inehes  to  tba 
diameter  of  the  body. 

"Ten  original  sketches  metlr  nt  the  telescope,  and  on  which  the  al)OTe  com- 
positions have  been  framed,  aUo  sent,  with  notes  and  expUaatiooai  tfWeU 
as  a  skeleton  map  for  identification  vf  features  and  places. 

**Tlie  magnifying  power  employedt  which  was  the  highest  poiMMed,  aod 
unfortunately  too  muoh  for  too  mdiflerent  quality  of  the  object-gtemy  was 
about  90O.  ^t  experience  has  shown  that  the  power  of  not  lesa  than 
1000,  fi*^  reeofDmencled  by  the  Connnittee,  with  suitable  «i^e  and  quality 
of  objeei-giuss,  \v(^ul(l  fia\  e  bt  cii  iii  tiie  highest  degree  advantageous. 

*'  Praotioe  aiad  exueneuce  brought  la  vitrw  ao  many  4«cided  and  iuteresliog 
featoree  of  «elo«r,  tbnt  the  monoebromc  proposed  wai  axi^iaog«»d  Ibr  tlie 
usual  landscape  box  of  eolounif  ground  up  first  with  water,  but  afterwards 
with  oil,  the  latter  mode  appearing  preferaolo,  as  white  bad  as  often  to  be 
put  in  on  black,  as  black  on  white. 

**  Situated  so  close  as  the  Mare  Crisium  is  to  the  limb  uf  the  moon,  the 
effects  of  Ubmtion  were  found  so  exteneivo  in  altering  tbe  perapeeiive,  and 
the  oonsequeot  npparent  form  of  mountains,  ai  well  as  tbo  ahado  of  tlopM 
for  any  eonstent  ago  of  tbe  mooo,  tbat  spndal  maaMnai  had  to  bt  tehn  te 
correct  for  it. 

"So  extensive  a  surfiice  as  that  proposed  to  me,  viz.  the  '  Mare  Crisium 
and  it^  sliurcs,'  can  hardlv  be  done  ju«iice  to  by  only  one  drawing  in  each  of 
the  prescribed  Ineident  lightot  for  when  one  bouodarv  ie  exhibiting  the 
ligbto  and  shadows  of  elevation  aod  depression  in  tao  most  instructive 

manner,  the  opposite  boumlary  is  then  IjC'^inning  to  show  those  physical  and 
often  very  diverse  phaenomeoa  which  aire  brought  out  by  a  vertical  fllemifia- 
tion. 

^  After  the  greater  number  of  the  ahetcbes  had  lieen  obtained,  and  not 
till  then,  Beer  and  MMdler'a  map  van  referred  ta   The  result  Hmi  went  ts 

show  ita  exceeding  great  accuracy  and  admirable  compb  trnt  us  in  tope 

praphienl  pnrticulars,  expressed  in  a  certain  conventional  style  ,  but  it  failed 
in  i*iving  the  physical  and  mechanical  features,  as  they  are  seeu  in  the  tele- 
scope, as  they  exist  in  nature,  and  in  the  form  ihey  are  required  to  be  seen 
in  for  the  purpose  of  enabling  any  geological  speeolatlone  to  be  safely 
indulged  in. 

"Indeed  it  mdirnl!y  impoj?«iblc  for  any  on<»  map  to  Erive  all  thefeatQTCi; 
for  the  sliruliTi<4;  which  is  introduced  to  exprm  the  depth  of  a  crater,  nn<l  it« 
blackness  at  the  new  or  old  moon,  is  at  once  aod  directly  opposed  to  the  in- 
dication of  the  exeeaalyo  whitenesa  of  Its  Intenial  walls,  as  revealed  at  the 
foil  moon* 
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''In  the  drawings  tiuvv  presented  exactly  such  a  case  is  offered  by  the  crater 
IVodttt,  whose  walls,  by  the  way,  are  not  broken  through  towards  the  oorthi 
if  shown  in  tlie  German  map. 

"  R<]iially  difficult  is  it  on  any  otie  map,  and  that  on  a  small  scale,  to  exhibit 
kow  completely  the  monster  craters  of  Macrobius  and  Cleomede?,  witlj  tfio 
high  conical  mountains  N.  and  S.  of  Proclus,  and  the  cliffy  and  vertieally 
itntlfied  ranges  on  the  N.W.  border  of  the  Mare,  disappear  under  a  vertical 
OloniDatioii^'-while  then  come  forth  the  bright  radial  markings  of  Proclus, 
•ad  a  large  and  bright  Inroad  into  the  IMaro,  completely  altering  its  contour 
at  that  part.  Moreover,  the  crater  of  Proclus,  with  ils  internal  walls  ?n 
brilliant  and  so  sharply  defined,  tiieu  becomes  the  ptominpnt  object  of  all 
that  regioy,  though  with  the  side  light  it  is  least  s^o.  Hence  UusscU  h  idea 
with  his  Lunar  Maps,  of  keeping  one  sheet  for  the  phsenomeua  of  a  vertical 
light,  and  another  for  those  of  the  side  light,  was  good  in  principle;  but  the 
nudl  scale  he  adopted,  and  the  imperfect  execution,  render  his  plates  useless 
for  researches  in  the  present  day. 

**Iq  conclusion,  I  have  only  to  add,  that  of  the  large  drawings,— 

No.  1  shows  the  Mare  Crisium  at  New  Moon  ; 

No.  2  ,,  Fnll  .Modij,  or  a  little  before, 

to  show  vertical  illumina- 
tion; 

Mo.  8  „  „  Old  Moon; 

•1x1  that  in  all  of  them  most  attention  has  been  given  to  the  N.W.  region, 
•ad  the  craters  there  adjacent,  while  little  or  nothing  has  been  attemptdl  in 
the  region  between  the  Mare  and  the  moon's  limb. 

«C.P.  S." 


On  the  Application  of  Water-pressure  Machinery* 
By  W.  G.  Armstrong,  F,R,8» 

[A  cominunication  ordered  to  be  printed  among  the  Reports.] 

Tjje  eniploj'ment  of  watt  i-  ])re>:3ure  as  a  mechanical  agent  having  recently 
Qodergoue  a  great  and  rapid  development,  I  may  be  penuilted  to  make  a 
few  observations  on  the  sucoessive  steps  by  which  its  present  importance  has 
been  attained.  In  so  doing  I  shall  commence  with  the  year  1846,  in  which, 
*fter  many  preliminary  experiments,  I  succeeded  in  establishing  upon  the 
public  quay  at  Newcastle-upon-Tyne,  the  hydraulic  craue  which  has  formed 
the  ba^is  of  what  ha-s  since  been  effected. 

This  craue  both  lifted  tiie  weight  and  swung  round  in  either  direction  by 
the  pressure  of  water,  and  was  characterized,  like  all  other  hydraulic  cranes 
lines  made,  by  remarkable  precision  and  softness  of  movement,  combined 
with  great  rai)idity  of  action. 

The  experiment  thus  made  at  Newcastle  having  proved  satisfactory,  1 
^oon  afterwards  obtained  authority,  through  the  intervention  of  Mr.  Hartley, 
the  Dock  Surveyor  of  Liverpool,  to  construct  several  cranes  and  hoists  upon 
the  same  principle  at  the  Albert  Dock  in  that  town,  where  they  were  ao* 
eordingly  erected,  and  have  ever  since  continued  in  operation. 

The  next  place  at  which  these  cranes  were  adopted  was  Grimsby  New 
Dock,  where  an  important  step  in  the  advancement  of  this  kind  of  machinery 
was  made  on  the  suggestion  of  Mr.  licndel,  who  pointed  out  its  applicability 
to  the  opening  and  closing  of  dock  gates  and  alntces,  and  instructed  me  to 
cxSttid  its  application  to  those  objeetst  An  extensive  system  of  water-pres« 

im,  Sa 


Digitized  by  Google 


418 


sivoBT— 1864. 


sure  machiner}'  was  neoordinglv  oarri^d  out  at  that  dock,  and  the  result 
attorded  the  first  practical  demonstration  that  the  pressure  of  a  column  of 
water  could  be  advantageously  applied  aa  a  aubttitate  for  manual  laboiRV 
not  merely  for  the  cranage  of  goods,  but  alao  to  give  sale  and  rapid  effect  to 
those  mechanical  operaUona  which  are  neccmry  for  paaring  ahipa  through 
the  entrances  of  docks. 

In  all  these  instances  the  moving  column  of  water  was  about  200  feet  in 
elevation.  At  Newcastle  and  Liverpool  the  supply  was  derived  from  the 
pipei  communicating  with  the  town  reservoin^  but  al  Grimsby  a  tower  waa 
built  for  supporting  a  tank  into  virhich  water  was  pumped  by  a  steam>engine. 
In  the  former  oases,  the  fluctuation  of  pressure,  consequent  upon  the  variable 
draught  from  the  pipes  for  the  ordinary  purfM>se8  of  consumptioo,  proved  a 
serious  disadvantage ;  but  this  objection  had  no  existence  at  Grimsby,  where 
the  tank  upon  the  tower  fumiahed  a  sepaiafe  source  of  power,  undiatuibed 
by  any  interfering  conditions.  Nothing  could  be  more  effectual  for  its  pur- 
pose than  this  tower;  but,  in  the  natural  course  of  improvemprtt.  I  was  sub- 
secjueutly  led  to  the  adoption  of  another  form  of  artificial  head,  which 
possessed  the  advantage  of  being  applicable,  at  a  comparatively  small  cost, 
in  all  situations,  and  of  lessening  the  size  of  the  pipes  and  hydraulic  ma- 
chinery, by  affording  a  pressure  of  greatly  increased  mten^ity. 

The  nppnratus  thus  substituted  for  a  water  tower  I  nam, d  the  AccumU' 
lator^"  from  the  circumstance  of  its  accumulating  the  power  exerted  by  the 
engine  iu  charging  it  The  accumulator  is,  in  fact,  a  reservoir  giving  ores- 
anre  by  had  instead  of  by  elewUioHy  and  ite  use,  tike  that  of  every  provisloa 
of  this  kind.  Is  to  eqnaliie  the  strain  upon  the  engine  in  ca«ies  where  the 
quantity  of  power  to  be  supplied  is  subject  to  great  and  sudden  fluctuatfor?. 

The  construction  of  the  accumulator  is  exhibited  in  Plate  I.  fig.  1 ,  and  rieeds 
but  little  explanation.  It  consi^tts  of  a  large  cast-iron  cylinder,  fitted  with  a 
plunger,  from  which  a  loaded  weight  case  is  suspended,  to  give  pressure  to  tiie 
water  injected  by  the  engine.  The  load  upon  the  plunger  is  usually  such  as 
to  produce  a  pressure  in  the  cylinder  equal  to  a  column  of  15(X)  feet  in  ele- 
vation, and  the  apparatus  is  made  sufficiently  capacious  to  contaifi  the  largest 
quantity  of  water  which  can  be  dmwn  from  it  at  ouce  by  the  jfimultaneous 
action  of  all  the  hydraulic  machines  with  which  it  is  connected.  Whenever 
the  engine  pumps  more  water  into  the  accumulator  than  passes  direct  to  the 
hydraulic  machines,  the  loaded  plunger  rises  and  makes  room  in  the  cylinder 
for  the  surplus;  but  \\  n,  on  the  other  hand,  the  supply  from  the  ensrine  b 
less,  for  the  moment,  tlian  the  quantity  required,  the  plunger,  with  iLi  load, 
deacenda  and  makea  up  the  deficieney  out  of  store. 

The  accumulator  also  serves  as  a  regulator  to  the  engine ;  for  when  the 
loaded  plunger  rises  to  a  certain  height,  it  l>egins  to  close  a  throttle  vnlve  in 
the  Bteam-pipe,  so  as  gradually  to  reduce  the  speed  of  the  engint  luitil  the 
descent  of  the  plunger  agam  calls  for  an  increased  production  ol  power. 

The  introduction  of  the  accumulator,  which  took  place  in  the  year  1851, 
gave  a  great  impulse  to  the  extenuon  of  water-pressure  machinery,  which  is 
now  cither  alreaily  applied,  or  in  course  of  being  applied,  to  the  purpose  of 
cranage  throughout  all  the  great  dock  p«trtb!i^hTnruU»  in  London,  as  also  to 
a  considerable  extent  in  Liverpool  and  otiicr  places.  I  have  aL»o  applied  it 
extensively  to  railway  purposes,  chiefly  under  the  direction  of  Mr.  Branel, 
who  has  found  a  multitude  of  cases,  involviog  Hiding  or  tractive  power,  in 
which  it  may  be  made  available.  Most  of  these  application!^  are  well  exempli- 
fied at  the  new  station  oftlie  Ciront  Wfstprn  Railway  Company  in  I.nrnkm.nvhere 
the  loading  and  unloading  of  trucks,  the  hotstiug  into  warehouses,  the  lifting 
of  loaded  truoka  fiwm  one  level  to  aaothar»  the  moving  of  turn-tables,  and  the 
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bnding  of  tracks  and  timvefsiog  mMhiaet  are  all  performed^  or  about  to  bo 

Mb  by  meani  of  hydnolic  pressure  supplied  by  one  central  tteain-engine  with 

connected  accumulators.  INIr.  Rentinl  nlso,  after  havincr  puccessfully  nd^pted 
llie  low-pres'«ure  system  to  the  working  of  tlip  gates  and  shuttles  at  Grimsby, 
Im  since  applied  the  high-pressure,  or  accumulator  !»ystem,  to  the  same  pur- 
poMi  at  other  oew  doclu,  aod  a  »imtlar  adaptation  is  being  made  by  other 
eouaeot  eogioeeri  at  Bioat  irf  the  new  doeka  now  in  oonne  of  eonitruction* 

I  have  also  adapted  hydraulic  maehinery  to  the  opening  and  closing  of 
swing-bridges  and  draw-bridges  of  lar^c  dimensions :  nnd,  in  fact,  there  ia 
scarcely  any  mechanical  operation  to  which  human  labour  has  been  hitherto 
applied  us  a  mere  moving  power*  which  may  not  be  efficiently  performed  by 
Bfiina  of  w«ter*prewam  emanating  ftom  a  ateam-englae  and  aeeamolator* 
Even  if  liand-Ialiour  be  retained  as  the  souine  of  the  power,  the  intenrention 
of  an  accumulator  will  in  many  cases  both  economise  labour  and  increase 
despatch.  For  example,  fi  pair  of  heavy  dock-gates  requires  the  constant 
attemlance  oi  a  cousiih  rablt:  number  of  men  whose  labour  is  only  called  into 
action  occatiionaily,  viz.  wiicu  tiie  gate^i  are  being  opened  or  closed.  Now, 
if  an  aecnmnlator,  charged  bj  hand-pumps,  were  nfed*  tlie  labonr  employed 
voald  be  eonatani  instead  of  oooaaional*  and  the  power  collected  in  the  ao» 
cumulator  by  the  continuous  process  of  pumping  would  be  given  out  in  a 
coDcentrated  form,  and  tiiusthe  ultimate  result  would  be  effected  with  fewer 
haadsi  and  greater  despatch  tlian  where  manual  labour  is  directly  applied. 

The  form  of  pumping>engine  which  I  generally  use  for  charging  the  accu* 
Mlalor  la  reprosented  in  Pbte  11.  fig.  S.  It  ooneiata  of  a  boruontal  ateam* 
€flindir>  with  two  force-pumps  connected  directly  with  the  piston.  These 
force-pumps  nrc  supplied  v,  itli  water  from  r\  cistern  over  the  engine-room,  into 
which  the  water  discharged  by  the  cranes  is  geucraiiy  lironght  back  by  a 
return-pipe,  so  that  the  water  is  not  wasted,  hut  remains  continuously  in  use. 

With  a  pressure  lepresenting  a  column  of  1500  feet,  the  loss  of  head  by 
ffietico  in  the  pipes  forms  so  small  a  deduction  from  the  entire  eolnmn  aa 
to  be  a  matter  of  no  consideration,  and  consequently  the  distance  at  which- 
the  enginp  mny  he  situated  from  the  points  where  the  hydraulic  machines 
laay  be  placed  is  of  little  importance,  except  as  regards  the  cost  of  the  pipe. 
It  ia  advijiable,  however,  if  the  pipe  be  very  long,  to  apply  an  accumuh&tor  at 
caeh  extremity,  so  as  to  cbaige  the  pipe  from  both  ends. 

With  regard  to  the  mechanism  of  hydraulic  cranes^  the  arrangement  wbidi 
I  first  adopted,  and  have  ever  since  adhered  to,  consists  of  one  or  more 
hydraulic  presses,  with  n  set  of  sheaves,  used  in  the  inverted  order  of  blocks 
and  pulleys,  for  the  jiurpo.^e  of  obtaining  an  extended  motion  in  the  chain 
from  a  comparatively  short  stroke  of  the  piston.  This  construction,  which 
chaiietefiaea  nearly  all  the  varietieB  of  the  hoisting  and  hauling  machines  to 
which  Ihavaapplied  hydraulic  pressure,  is  exhibited  in  Plate  III.  fig.  3,  which 
represents  one  of  these  presses  with  sheaves  attached,  to  multiply  the  motion 
fourfold.  In  cases  where  the  resistance  to  be  overcome  varip'^  very  consi- 
derably, I  generally  employ  tlirt-e  such  cylinders,  with  rams  or  pistons  acting 
either  separately  or  conjointly  upon  the  same  set  of  multiplying  sheaves,  ac- 
eocding  to  the  amount  of  power  required. 

In  hydraulic  cranes  the  power  is  applied,  hot  only  for  lifting  the  load,  but 
5il5o  for  swinging  the  jib,  which  latter  object  is  effected  by  means  of  a  rack 
or  chain  operating  on  the  base  of  the  moveable  part  of  the  crane,  and  con- 
nected either  with  a  cylinder  and  piston  having  aiteruate  motion,  like  that  of 
a  steam-engine,  or  with  two  presses  applied  to  produce  the  same  effect  by 
sliemate  action. 

The  abi6Doe  of  any  aeniible  elaalioity  In  water  renders  the  motioiia 
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re:*ultiiig  from  Its  pres.^ure  capable  of  the  nio«t  perfect  contfol,  by  meati)  of 
the  valves  ^  hich  regulate  the  inlet  aud  outlet  passages  of  the  luachiucs;  but 
this  very  property,  which  gives  so  much  certainty  of  aetioD,  tends  to  eatm 
shocks  and  strains  tv  th*  macbineryy  by  resisting  the  momentum  aoqairad 
by  the  moving  part?".  Take,  for  example,  the  case  of  an  hydraulic  crane 
swingitig  round  witli  a  load  suspended  on  the  jib,  the  motion  being  produced 
by  the  water  entering  on  one  side  of  a  piston  and  &)caping  from  the  other. 
Under  sneb  oireiiatstances,  if  the  water  paiaages  be  suddenly  closed  by  the 
regulating  valve,  it  is  obvious  that  the  piston,  impelled  forward  by  the  mo- 
mentum  of  the  loaded  jib,  but  met  by  an  unyielding  body  of  water  deprived 
of  outlet,  w  ould  be  broa<^lit  to  rest  so  abruptly,  as  to  cause,  in  nl!  ])robabtlity, 
the  breakage  of  the  machine.  So,  also,  in  lowering  a  heavy  weight  with 
considerable  velocity,  if  the  escape- passage  be  too  tuddenW  cfoied,  a  nnibr 
1^  of  injfiry  would  arise  from  the  abrupt  stoppage  of  the  weight,  if  a 
remedy  were  not  provided  ;  but  these  liabilities  are  effectually  removed  by 
applying,  in  connexion  wiili  the  water  passages  to  tiie  cylinder,  a  small 
clack-valve,  opening  upwards  against  the  pressure  into  the  supply  pipe,  so  as 
to  permit  the  pent-up  water  in  the  cylinder  to  be  pnessed  back  into  the  pipe 
whenever  it  becomes  exposed  to  a  compn^ive  force  exceeding  the  pressure 
on  the  accumulator*  By  this  means  all  jerks  and  concussions  are  avoided, 
nnd  ri  pprA  ot  control  over  the  movement  of  the  machine  is  combined  with 
great  6oltiies>s  of  action. 

With  regard  to  the  kind  of  valves  used  for  water- pressure  machines,  I  find 
that  either  lift-valves  or  slide-valves  may  be  ellbctoally  applied,  and  kept 
tight  under  heavy  pressures,  provided  that  sand  be  excluded  from  the  watov 
and  the  valves  be  madf  of  proper  material. 

In  cases  where  a  more  prolonged  movement  is  required  than  nmltiplying 
sheaves  will  conveniently  atiurd,  1  entpluy  rotative  machines  of  various  con* 
atructions.  For  heavy  pressures,  such  as  an  accumulator  aifords,  an  arrange* 
ment,  consisting  of  three  plunger?,  connected  with  a  triple  crank,  and  bearing 
a  general  resemblance  to  a  tlirrr-throw  plunger  pump,  h  well  adapted  for  the 
purpose.  'J'he  admission  auti  exhaust  valves  are  untred  spindles,  pressMl 
down  by  wei^lit^i  and  levers,  and  lifted  in  proper  rotation  by  cams  hxed  for 
that  purpose  upon  a  separate  shaft,  and  these  valves  are  associated  with 
relief-clacks,  to  obviate  the  concussion  which  would  Otherwise  be  liable  to 
tske  place  at  the  turn  of  each  stroke. 

The  liubilitv  ot"  water-pressure  machinery  to  be  deranged  by  frost  has 
often  been  adduced  as  an  objection  to  its  use;  and  upon  this  point  I  may  oii- 
aerve — ^first,  that  I  have  never  experienced  any  interference  from  this  eaose 
when  the  macbiues  were  placed,  as  th«  y  gt  tieralty  are,  beneath  the  surface  of 
the  ground,  or  within  a  Ijuilding  ;  and  secondly,  that  wlicn  they  are  uti- 
avoiclably  f  .\poseil,  all  risk  may  be  prevented  by  letting  out  the  water  in 
frosty  weather  whenever  the  machines  cease  working. 

When  the  moving  power  consbts  of  a  natnral  column  of  water,  the  pies* 
sure  rarely  exceeds  250  or  300  feet,  and  in  such  cases  I  have  employed  for 
rotiitive  action  a  pair  of  cylinders  and  pi?;ton?,  with  .slide-valvos,  resembling 
in  some  degree  those  of  a  liigh-prcjisure  engine,  but  having  relief-valves,  to 
prevent  shock  at  the  turn  of  the'stroke.  Plate  III*  fig.  4  shows  a  slide-valve 
adapted  for  the  turning  apparatus  of  a  crane,  but  the  relief>dacks  of  whieh 
are  equally  applicable  to  a  water-pressure  engine  of  the  construction  in  qnss- 
tion.  Two  of  these  claeks  open  against  the  pressure  in  the  supply-pipe,  so 
as  to  attord  an  escape  ibrthe  water,  which  would  otherwise  be  nltnt  up  iff  the 
cylinder  when  the  exhaust  port  closes,  and  the  other  two  communicate  viuii 
the  discharge-pipe,  so  as  to  draw  in  a  portion  of  waste  water  to  fill  up  the 
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■nil  mcftncy  which  would  otherwise  he  left  in  the  cylinder  on  the  dosing 
of  die  admlMOa  porL  About  four  years  ago  I  constructed  four  hydraulic 
enjrines  upon  this  principle  at  Mr.  Beaumont's  U-ad  mhik  s  in  Noi  thumber- 
lird.  at  the  instance  of  Mr.  Sopwtth,  Mr.  Beaumont's  well  known  agent,  and 
two  more  have  recently  been  added  at  tlie  same  place,  'l  liey  are  used  for 
emshiog  orcr,  for  hoisting  materials  from  the  mines,  for  pumping  water,  and 
for  drinng  a  circnlar  saw  and  other  machinery. 

If  in  progress  of  time  railways  should  hv  i^c  nc  rally  extended  into  moan* 
tainons  district?,  sons  to  rendtr  thorn  accessihle  for  mannfacturinpf  purposes, 
tlifi  rai}>id  streams  which  abound  in  such  localities  will  probably  become 
valuable  sources  of  motive  power,  and  a  wider  field  may  then  be  alibrded  for 
the  application  of  water-pressure  engines  to  natural  falls. 

1m  object*  however*  which  I  have  chiefly  had  in  view  since  I  first  gave 
t^ntion  to  this  su1:ject,  has  been  to  provide,  in  substitution  of  manual  labour* 
a  method  of  worlcin?!  ^  multiplicity  of  machines,  intermittent  in  their  action, 
and  extending  over  a  large  area,  by  means  of  transmitted  power  produced 
by  a  steam-engine  and  accumulated  at  one  central  point.  The  common 
indeof  comniiinicatinff  power  by  shafting  could  only  be  applied  in  cases  where 
the  machines  were  colfected  within  a  small  compass,  and  arhere  the  accumu- 
lation of  power  necessary  to  meet  varying  resistance  did  not  exceed  that 
tthich  a  <!v-wfieel  would  afi'ord.  Compressed  or  exhausted  air  was  almost 
equally  lu  icj  iieable  to  the  pur|)05cs  I  contemplated,  in  con-e()uence  of  the 
many  objeciiuus  which  its  elasiicity  iuvolves,  a^  well  as  the  liability  to  luiikage, 
vhidi,  in  an  extended  system  of  pipes  and  machines,  requiring  a  multitude 
oFjomts*  t'alveSy  and  fitting  surfaces,  would  form  an  insurmountable  difficulty. 
But  the  use  of  water  as  a  medium  of  transmission  is  fn  e  from  all  these  ob- 
jections, and  its  fitness  for  the  purpose  intended  is  now  thoroughly  established 
by  the  resultrs  which  have  been  obtained. 

The  most  recent  specimen  to  be  seen  in  Liverpool  of  water- pressure  ma- 
diioery.  as  applied  to  cranage  and  hoisting  purposes,  is  that  which  is  now 
Dearly  completed  at  the  Stanley  Dock,  where  the  magnificent  warehouses 
hfdy  tini^hrd.  and  in  whicli  this  machinery  is  being  fixed,  will  in  themselves 
sunply  repay  a  visit  of  inspection. 


On  the  Equkfalena/  of  Starch  and  Sugar  m  Food,    Bi/  J.  B.  Lawes^ 

KC.S. ;  and  J.  H.  Uilbbbt^  Ph,D,^F.C,8. 

At  the  Meeting  of  the  British  Association  held  at  Belfast,  we  gave  a  Paper 
"  On  the  Composition  of  Foods  in  relation  to  Respiration  and  the  Feeding  of 
AnimaUi*''  in  which  it  was  illustrated  by  reference  to  numerous  experiments, 
that  as  our  current  food-stuffs  go,  it  was  the  amounts  they  supplied  of  the 
digestible  won- nitre  j^cnous,  rather  than  those  of  the  nitrogenous  constituents, 
which  ccpteris  parti/us  measured  both  the  quantity  consumed  by  a  given 
weight  of  animal  within  a  given  time,  and  the  amount  of  increase  obtained 
from  a  given  weight  of  the  dry  substance  of  the  food.  It  was  demonstrated 
too  by  the  results  adduced,  that  much  more  fat  might  be  stored  up  in  the 
animal  body  than  existed  as  fatty  matter  in  tin-  food  consumed,  and  it  seemed 
ouvious  that  at  any  rate  the  cl.ief  source  oi  tiiis  jnodi/ccd  fat  must  be  the 
diarchy  and  saccharine  rather  thuu  iliu  nitrugeaous  constituents  of  the  food. 
The  investigation  now  to  be  recorded  might  therefore  be  considered  as 
closdy  allied  to,  or  rather  in  continuation  of  the  former  line  of  inquiry,  the 
pomt  particularly  to  be  illustrated  being,  the  comparative  respiratory  and 
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IktteDing  capftoitiat  of  certain  of  th«  pradonuiunt  non-nitrogenous  constiiii* 

rnts  of  our  current  vegetable  foods;  namely,  as  indicatofl  by  the  title  of  onr 
I'apor,  of  Starch  and  Suffar,  which  enter  so  largely  into  the  cooipositiao  of 
sucii  dei»crtptioud  of  food. 

JSioreh  uodoubtedly  ciMMtitatet  by  far  the  largest  proportion  of  the  dig«l* 
ible  noD-nitrogeDOoa  matter  of  the  complex  vegetable  substances,  such  as  the 
cereal  grains,  potatoes,  Sec,  used  as  huniaii  food  ;  and  it  abounds  also  largely 
in  some  articles  of  diet  of  the  lower  animals.  Sugar,  on  the  other  hand, 
although  existing  to  a  much  smaller  extent  than  Starch  m  the  natundly  com* 
bioed  vegetable  diet  of  Man,  yet  in  one  of  its  forma  more  especially,  it  eon- 
•titutes  an  important  item  in  his  manufaetured  vegetable  food — and  in 
another,  n  product  in  the  pourse  of  transformation  of  Starch  itself,  not  only 
in  some  of  our  methods  of  preparing  starchy  matters  for  the  purposes  of  food, 
but  ah^  in  the  process  of  its  assimilation  by  the  animal  economy.  Sugar, 
moceover,  occurs  largely  in  the  roots  and  bulbs  which  at  certain  periods  of 
tbe  year  replace  the  more  starchy  vegetable  products  consumed  by  the 
animals  of  the  farm  at  other  seasons.  Anc!,  it  lias  fre(|uently  been  urged, 
that  it  would  be  a  great  boon  to  the  agricultural  interest  wore  a  ronsiiier- 
ablc  portion  of  the  starchy  grains  used  as  cattle  food,  converted  by  the  malt- 
ing process  into  a  peculiar  sugar  previous  to  its  beins  employed  as  food  for 
stock.  And  again,  those  interested  in  the  growth  of  cane-sugar  have  long 
desired  to  obtain  the  introduction  of  the  lower  qualities  of  that  article  duty 
free,  fgr  fi  fdhiff  purposes.  In  ninny  points  of  view  therefore,  both  scientific 
and  ecuuomical,  it  beemed  de:>irable  to  put  to  the  test  of  actual  experiment 
the  comparative  respiratory  and  feeding  capacities  of  iS!tafViland  jS^^ir,  which 
from  the  related  oiemical  compotttion  and  characters  of  the  sabstanoea 
coming  under  these  heads,  have  hitherto^  on  theoretical  grounds  alone,  been 
considered  as  e(]uivah'nt. 

The  method  adopted  to  this  end  was^profiting  by  the  experience  of  past 
feeding  experiments-^to  apportion  to  the  aninuds  under  comparative  trial, 
in  several  cases,  such  ajSxad  amount  of  highly  nitrogenous  food  as  shonld 
leave  only  the  requirement  for  non-nitrogenous  constituents  in  addition ; 
which,  either  in  tlio  form  of  Starch,  of  Sugar,  or  both,  was  then  allowed  in 
any  quantity  the  animals  chose  to  eat  them,  in  another  case,  the  nitroge^ 
nous,  the  starchy,  and  the  saoeharine  foods  were  each  allowed  ad  libUum  g 
so  that  by  the  results  of  the  latter  arrangement,  a  judgement  could  be  formed 
of  the  sufficiency  of  the  fixed  apportionment  in  the  other  cases.  The  amount 
and  compf)sition  of  the  respective  foods  consumed,  and  the  weights  of  the 
animals  at  stated  periods,  form  the  data  for  our  conclusions. 

The  animals  selected  for  experiment  were  pjgs ;  for,  owing  to  the  propor- 
tionally small  amount  of  necessarily  effete  substance,  such  as  woodv  Hbre,  in 
their  appropriate  food  as  compared  with  that  of  the  grass  and  hay  m  extinct 
animals,  the  nmonnt  of  the  dry  ssubstance  of  the  food  taken  represents  much 
more  nearly  in  tlieir  case  the  sum  of  that  in  the  increase  and  the  respiratory 
expenditure  than  in  that  of  the  latter.  And  owing  to  this  circumstance,  and 
to  the  comparatively  rapid  fattening  tendenqr  of  these  animals,  they  give  a 
larger  proportion  of  increase  in  relation  to  their  weight  and  for  a  given  amount 
of  food  constituents  consumed  than  any  other  animn!  of  the  farm.  Though, 
even  in  the  case  of  the  pig,  as  has  been  proved  by  our  previous  experiments, 
more  than  80  per  cent,  of  the  dry  substance  of  the  food  is,  so  to  speaic,  em- 
ployed JumeHonaJlt/,  that  is  to  say,  is  eliminated  from  the  body,  either  in 
the  exhalations  by  the  lungs  and  skin,  or  in  the  solid  and  liquid  excre- 
ments, only  about  1,'  per  cent,  of  the  whole  serving  for  the  increase  of  the 
substaoce  of  the  body.   Though,  as  was  also  iiiown  in  our  former  paper» 
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About  twice  tbat  aiuouot  oi  starchy,  saccharine  aud  proteine  matter  will 
diraeUy  contribute  to  the  formation  of  the  fifteen  perbi  of  the  mixed  nttro- 
genoua  and  fatty  substanoe  of  the  increase ;  it  being  the  two  formeri  namely 
the  Starch  and  the  Sugar,  which  chiefly  minister  to  the  fatty  increase. 

The  detailed  arrangement  of  the  experiment  was  as  follows : — Twelve 
pigs,  caieliilly  chosen  for  j^eneral  uniformity  as  to  weight  and  description, 
were  allotted  to  four  peus,  three  iu  each,  iu  such  uiaiiuer,  that,  as  far  aa  pot>sible, 
each  animal  tbould  have  its  counterpart  as  to  character  in  each  of  the  other 
pane;  and  ic  al$o,  that  the  total  weight  should  be  nearly  the  same  in  each 
pen.  These  objerts  were  well  attained  in  the  allotment??  to  pens  1,  *2  and  3, 
the  results  of  whicfi  were  to  be  more  closely  compared  ;  but  in  pen  4,  the 
aoimais  were  somewhat  larger  in  frame  aud  of  a  more  growing  character. 
The  following  were  the  weights  of  the  animals  in  each  pen  when  thus  allotted 
and  pat  op  for  the  experiment:^ 


Table  I. — Weights  of  the  Pigs  when  put  up  for  experiment  (lbs.). 


Pig,  No. 

Pen  1. 

Pen  2. 

Pen  3. 

Pen  1. 

:i  '.i 

HB 
79 
79 

M 
80 
79 

98 
77 
74 

89 
87 
86 

r  lM  .  

MS 

i47 

949 

988 

After  the  allotment  as  above,  each  lot  was  fed  for  a  week  ou  its  experi- 
nental  food  before  commenciog  the  exact  experiment,  in  order  to  accustom 
the  animals  to  their  new  foods  and  new  situation. 

The  foods  employed  were 

LentUs — as  affording  a  somewhat  ooneentrated  supply  of  nitrogenous  con- 

stituent*. 

Jiroit — ai»  characteristically  supplying,  besides  some  nitrogenous  starchy 
aad  fiuty  matter»  a  considerable  proportion  of  wttodyjibrei  which,  in  the  case 
of  our  ruminant  feeding  animahi,  seems  so  enential  to  give  bM  to  the  food* 

Sttgar — coarse  brown  Penang  sugar. 

Starch — the  "potato-starch**  of  the  market. 

In  the  following  Table  (II.)  i«  ^iven  a  summary  ot  tiie  results  of  analysis 
of  the  foods;  there  haviug  been  always  two  detenuiuations  or  more  agreeiog 
well  together  in  each  ease. 


Table  11. — Summary'  of  the  per-centage  coiuposuton  of  the  Foods. 


Description  of 
(bod. 

Dry  matter. 

Ash. 

Nitrogen* 

lodorivs 
of  ash. 

Biddtivs 
of  aah. 

Iftfteih 
sttbftanoe. 

la  drjr 
solNtattee. 

Ittfrcdi 
subtlwos. 

In  dry 
snbstaaos* 

Lcntfl  meal  ... 

87-32 
84-19 
93  60 
80-43 

83-04 
78-35 
9379 
8003 

4-980 

0»0« 
,  0-396 

4-901 
6H56 
0-862 
0-492 

4-201 
2.301 
0-193 
0167 

4-811 

27.17 
0-20t> 
0208 

It  is  seen  that  the  Sugar  employed  contained  about  6^  per  cent,  of  molstofu^ 

uearly  1  per  cent,  of  mineral  impjirity,  and  nearly  0-2  per  cent,  of  nitrogen, 
equal  to  rather  more  than  1  per  cent,  of  nitrogenous  proxitiintr',  if  rrrkf^ned 
as  proteine  coaipound.  The  Starch,  as  has  beeo  said,  was  that  suid  as potato- 
rtarch,"  and  is  seen  to  contain  veij  nwly  the  same  amount  of  nitrogen 
as  the  sugar,  but  due  in  its  ease  to  the-  nitrogenous  ceU-niemiirano.  In  thi 
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Starch*  however,  there  was  nearly  fiO  per  cent  of  water,  iostead  oi  only  about 

6|-  per  cent,  as  in  the  Sugar. 

The  next  Table  (III.)  sho\v<  flio  daily  allowance  per  head  of  each  of  the 
foods  which  were  given  in  tixe(i  quantity,  and  also  the  amount*  cou«»uuied  of 
tho«e  ^iven  ad  H^tmmt  during  cacb  fortnightly  period  of  the  experioieot« 
which  in  all  extended  over  ten  weeks. 

Table  III. — Showing  the  daily  allowance,  or  ad  libitum  consumption,  per 
head,  of  each  food  during  the  five  separate  periods,  and  the  total  period 
of  the  experiment. 

[Quantities  in  lbs.  and  ozs.] 


Pens. 

1 

Fooda^bow  given. 

1 

l8t 

14  day». 

2nd 

14  day?. 

3r.l 
H  days. 

1 1  ilavs. 

5th 

1 1  days. 

Average, 
10  weeks. 

Lentil  MeaU 

1. 

2. 
3. 
4. 

3  0 

4  6i 

3  0 
8  10 

3  0 

4  4i 

3  8 

4  13 

3  8 

3  Hi 

3  3i 

4  3 

Bian. 

2. 

1 

1  0 

0  65 

1  0 
0  4i 

0  8 
0  2^ 

0  4 
P  ik 

0  4 

0  u 

0  9^ 
0  3i 

Sngar  and  Staidi* 

1. 
9. 

4. 

Starch  ... 
{.Total   

iTotal  

I 

1  10^ 
0  14 

0  Mil 

1  11^ 

1  lOi 
1  10| 
1  5 
»  U 

2  U 
2  2i 
1  5 
1  10 

2  2i 
2  0 
I  11 
1  14^ 

1  14i 

2  lU 
1  (5; 

1  H 

1  I3i 

2  n 

1  5| 
I  6i 

2  6i 

8  9k 

9  14i 

9  19 

1  4i 

0  4 

1  8J 

2  9k 
0  3} 

2  2i 
0  3| 

2  6 
0  4i 

2  3 
0  3 

2  2 
0  3} 

9  I3k 

3r  6k 

i  10| 

^  4» 

i  4 

In  pons  1,  2,  and  3,  then,  there  was  throughout  tlie  experiment  a  fixed  and 
r()nal  tlaily  allowance  per  iicad  of  the  lentil  jueal  and  bran  respectively.  In 
additiun  tu  these,  the  pigj^  in  ju-n  1  had  as  iiuicli  Sugar,  thopc  in  pen  2  as  much 
Starch,  and  those  in  peti  a  as  uiuch,  both  of  Sugar  and  Starch,  as  they  chose 
to  eat*  In  pen  4s  on  the  other  hand,  lentiUmeal,  bran,  sngar  and  starch  were 
each  given  in  a  separate  trough»and  ad  litiium;  from  the  cH)u>iiinption  in  this 
pen  l,  therefore,  the  natural  irn-Iirint irin  of  tho  animals  for  the  different  foods 
could  l)e  jiidjjed  of.  At  the  coinnu  ticenK iit,  the  allowancr  of  lentil-niral  iti 
pens  1,  and  :>  was  3  lbs.  per  head  per  day  ;  titis  amount  being  indicated  by 
previous  experiments,  as  about  that  which  would,  with  the  bran  to  be  added, 
afford  a  due  supply  of  the  nitrogenous  constituents  of  food.  It  was  at  onoe 
seen  that  the  pigs  in  pen  4,  which  h.xed  their  own  consumption  of  the  re- 
spective foods,  toolc  considerably  more  of  the  nitrogenous  lentiUmeal  than- 
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the  fixed  allowance  of  the  other  pens;  and  after  the  third  period,  that  se,  at 

the  end  of  six  weeks,  the  fixed  allowance  of  lentil-meal  in  pens  1,  %  and  3 
was  increased  from  3  lbs.  to  3,]  lbs,  per  head  per  day.  In  like  manner,  1  lb. 
of  bran  per  head  jicr  day  "as  at  firs^t  given  in  (Uv  ]hu^  1,  2,  and  S;  but  this, 
Oil  the  other  hand,  was  much  more  than  was  taken  ot  it  by  tlie  pigs  in  pen  4-. 
The  fixed  daily  ration  of  bran  per  head  was  therefore,  after  the  second  period* 
reduced  from  I  lb«  to  ^  lb.,  and,  during  the  fourth  and  fifth  periods,  to  ( lh« 
pr  hcnd  per  day.  Still  even  this  amount  of  bran  was  considerably  more 
tlian  that  taken  at  will  in  pen  4-.  But  one  object  of  the  experiment  was 
togivf  a  prftty  full  ullowance  of  the  chrapcr  and  U'?s  nulritious  bran,  in 
order  to  sec  whether,  when  mixeil  with  pure  dige^^tible  proximate  {)rinciplcs» 
sneh  as  Sugar  and  Starch,  somewhat  more  of  it  could,  without  diiad vantage, 
be  employed. 

In  pen  i,  where,  in  addition  to  the  fixed  allowance  of  lentils  and  bran,  a 
troiifjli  \vn>  k*  ut  constantly  supplied  with  Sugar^  it  is  seen  that  during  the  firet 
four  periods  there  was  a  gradual  increase  in  the  quantity  of  it  consumed, — 
tlie  average  consumption  for  the  whole  ten  weeks  being  nearly  2  lbs.  of  Sugar 
per  pig  per  day.  This  purely  non-nitrogenous  substance  constituted  in  fact 
thoot  one*third  of  the  total  food  of  the  animals,— a  range  of  amounts  or 
proportion  of  the  whole  consumption,  sufficiently  great  to  justify  a  judge- 
ment by  comparison  with  that  of  tho  Sfarrh,  of  tho  relative  capacities  of  the 
two  substances  to  meet  the  complex  demands  of  the  system  of  a  fattening 
aoimaK 

la  pen  %  Starch  was  given  as  the  purely  non-nitrogenons  and  mdHhihm 
food;  and  the  average  consumption  of  it  over  the  whole  period  of  ten  weeks 

vas  rather  Tuore  tlian  '1  W)'^.  2  oz.  per  h<\\'\  yov  day.  More,  tlierefore,  was 
consumed  ot  the  Miirch  than  of  the  ^iugar  ;  but  it  will  presently  be  seen  that 
the  amount4»  of  the  dry  subsiance  of  tho  foods  was  almost  identical  in  the  two 
esses,  and  that  therefore  the  apparently  larger  consumption  of  Starch  was 
iunply  dependent  on  its  containing  more  of  water  than  the  Sugar. 

Iq  pen  S,  in  which  there  was  the  same  fixed  allowance  of  lentils  and  bran 
as  in  pens  1  and  i',  ti»e  complementary  food  consis>ted  of  both  Sugar  and 
Starch.  Of  these  two,  taken  together,  the  average  daily  consumption  per 
head  amount^id  to  about  2£  lbs.  Considerably  more,  therefore,  was  cuten  of 
the  mistnre  than  of  either  the  Sugar  or  the  Starch  when  given  alone.  The 
effect  on  the  appetite  of  the  animal  of  a  certain  complexity  of  diet,  even  in . 
the  case  of  substances  having  in  one  sense  equal  food  capacities,  is  therefore 
here  illii'strated  ;  though,  owing  probably  to  a  '^cmewhat  defective  j)ro}iortion 
of  nitrogenous  compounds  in  the  total  food  ol  lliis  pen  we  have  not  in  this 
case,  as  will  presently  be  seen,  the  advatitage  of  this  increased  consumption 
in  a  correspondingly  greater  proportion  of  increase  to  the  dry  substance  of 
the  food  consumed. 

In  pen  4,  where  the  lentil-meal,  the  bran,  the  sugar,  and  the  starch  were 
each  put  into  a  separate  trough,  eonsiilerably  more  of  the  highly  nitrogenous 
lentil-meal  was  eaten  llian  in  any  of  the  other  cases.  And  it  is  remarkable, 
that  with  this  larger  consumption  of  lentils,  scarcely  any  free  Starch  is  taken, 
but  of  the  Sugar  more  even  than  in  pen  1,  where  no  free  Starch  was  allowed, 
bat  only  the  Sugar  as  the  ad  libitum  food.  This  iniglit  be  accounted  for  by 
supposing  that  the  pigs  in  pen  •!•  had  a  large:-  and  sutlieiertt  supply  of  starch 
in  the  larger  quantity  of  lentils  taken,  njul  that  therefore  tlie  system  called 
for  the  sugar  rather  tlian  the  addition  of  stureh  in  the  free  ^Vdlc;  and  this 
would  be  to  attribute  the  result  to  a  physiological  requirement,  apart  from 
that  of  the  palate  or  stomach  merely*  It  is,  however,  much  more  likely  that 
it  wii  liiDply  a  matter  of  palate  and  stomach ;  for  in  pen  3,  where*  also  both 
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Sugar  and  Starch  were  given>  a  certain  portion  of  each  was  mixed  with  the 
limited  food,  80  that  all  exrp|it  the  free  Starch  being  saccharine,  the  greater 
i\  (uil  1  be  the  relish  for  it,  and  hence  we  have  much  more  of  Starch  consumed 
in  pen  a  than  in  pen  4. 

But  there  ia  another  point  that  should  be  notioed  before  leaving  the 
qui  stion  of  the  dieting  of  the  animals.  In  a  previous  experiment  with 
pigs,  in  wiiich  some  of  them  which  were  fed  on  food  comparatively  de- 
fective in  mineral  matter  suffered  considerably  in  health,  a  mixture  of 
coai  and  wood  ashes,  superphosphate  of  lime  and  common  salt  was  given 
with  the  beat  effi^ots.  It  was  thought,  therefore*  that  in  Hum  oaee^  in 
which  ientil%  flugar,  and  starch  all  somewhat  deflcieDty  particularly 

in  phosphates,  a  similar  mixturo  might  be  useful.  Arcordinply  a  mixture  of 
20  lbs.  of  tlu^  ashes,  '2^  lbs.  superphosphate  of  lime,  and  '2^  lbs.  of  coaimon 
salt  were  divided  into  four  parts>  and  one  of  the  fourths  given  to  each  pen, 
this  amount  being  distributed  over  fourteen  days.  This  mineral  mixture  was 
always  taken  with  the  greatest  avidity  and  relish;  so  much  so,  that  the  aninMili 
wouM  It-ave  their  other  troughs  the  monicTit  the  fresh  supply  of  this  was  put 
witlun  their  reach.  Tiiey  were,  mort  nvrr,  upon  the  whole,  very  healthy 
throughout  the  experiment,  and  yielded  good  rates  of  increase. 

In  Sie  next  Table  (IV.)  is  shown  the  per*centage  proportion  to  the  total 
food,  ia  which  each  of  the  separate  articles  was  oonsumed  during  the  suo> 
eessive  periods  as  the  experiment  progressed* 


Table  IV.— Per-centage  proportion  of  each  fond  in  the  total  food  during 
each  successive  period,  and  the  total  period  oi  the  experiment. 


Pens. 

Foodi*— how  given. 

Ut 
14  di^. 

2nd 
14  days. 

Sid 
Udiys. 

4th 
HdajTS. 

6th 
14  days. 

Averigc, 
lOwedo. 

Lentil  Meal. 

1. 
2. 
3. 
4. 

34-90 

5217 
6914 

53- 10 
46-84 
45-64 

68-69 

53- IG 
4532 
68-60 

5R-39 
55-37 
47-65 
68-U 

61-69 

5411 

52-59. 

60-77 

66-63 

53-82 
48  82 
68-79 

Bran. 

1. 
2. 

3. 
4. 

1830 

17-39 
6-69 

17-72 
17-7» 

1561 
4-98 

8-94 
8-86 
7-66 
i-4S 

4-24 
8*86 
8^1 
1-87 

4-49 
8-87 

3-76 
1-16 

10-69 
\0<» 

9-15 
6-91 

Sugar  and  Starch. 

1. 
2. 

3. 
4. 

Jd  HHhtm,  Sugar  

„       Starch  ... 

LTotRl  , 

26-79 
29-26 
15-42 
1501 

ao-4s 

2011 
2911 
fO-44 

1710 

37-45 
37-97 
99-66 
24-46 

36-36 
4068 
23<)1 
25-93 

33-68 
41  99 
21-46 
9918 

32-74 
36-08 
20-79 
2123 

875-4 

47-12 

48-94 

43  64 

42K)2 

20-07 
4W 

45-23 
4  15 

3ij;o 
3-4  r 

35-07 

31-25 
375 
35-00 

26-74 
233 

30-51 
349 

24-16 

49-38 

99-0/ 

• 

34-60 
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Taming  first  to  pen  4,  in  which  all  the  foods  were  taken  separately  and 
at  will,  it  k  seen  that  the  highly  nitrogenous  lentilsi  constituted  a  considerably 
larger  proportion  of  the  total  food  in  this  pen  than  in  either  of  the  others. 
Tlie  animals  first  hegRTi^  pig-like,  with  an  excessive  quantity,  which  seems  to 
have  amouuted  for  the  time  to  a  iurfeii;  for  in  the  i^ecoud  period  they  do 
not  take  two-thirds  as  much  as  in  the  flrs^  though  afterwards  they  gradually 
increase  to  the  original  amount,  but  taking  then  considerably  less  of  the  also 
highly  nitrof::f'nous  bran  than  at  the  commencement.  In  this  pen  4,  indeed, 
tho  consumption  of  bran  is  at  the  commencement  orily  about  one*tbird  as 
great  as  io  Uie  other  pens,  and  it  gradually  reduces  a»  lite  experiment  proceeds, 
until  at  laat  it  amounts  to  little  more  than  1  oz.  per  head  per  day.  Although, 
therefore^  so  much  more  of  the  Ditrogenous  lentils  Is  eoosamed  in  pen  4  than 
in  either  of  the  others,  yet  it  will  afterwards  be  seen,  that,  taking  the  lentils 
and  bran  together,  the  proportion  of  total  nitrogenous  ennstituents  in  tlin 
food  of  pens  1  and  2,  especially,  is  not  so  miu  h  It-^s  than  in  pen  4-  as  would 
at  first  sight  be  assumed  from  the  larger  consumption  ot  lentils  in  the  latter ; 
and  it  may  be  observed  that  this  proportion  of  nitrogenous  compounds  was 
in  all  the  other  cases  still  notably  higher  than  in  the  cereal  gnuos. 

With  regard  to  the  more  general  indications  of  this  Table  (IV.),  it  may  he 
remarked,  that  in  former  experiments,  where  fattening  animals  have  been 
allowed  high  and  low  nitrogenous  foods  separately  and  at  their  own  discre- 
tion, there  has  been  a  very  marked  increase  in  the  proportion  of  the  noH- 
nitrogenous  constituents  consumed  as  the  aoimats  matured.  This  »  not  so 
obvious  in  the  present  instance ;  but  in  this  case  the  foode  were  not  of  an 
ordinary  kind,  and  were  such  as  to  give  more  scope  for  the  exercise  of  the 
in5tiT!Ct  of  the  palate.  The  result  is  that  those  animiils  which  were  allowed 
t!if  It  own  choice  of  all  the  foods,  took  first  ati  cxctsaive  amount  of  the  lentil.'*, 
aiid  theu  going  to  the  other  extreme,  of  the  Sugar;  so  that,  with  tins  inci- 
dental and  more  than  usual  interference  of  the  palate  with  a  naturally  greedy 
animal,  we  have  the  mere  progress  of  the  respiratory  requirement  and  fat- 
forming  tendency  of  the  animals  less  clearly  iudicated  in  the  selection  of 
their  food  according  to  its  ultimate  composition. 

In  Table  V.  we  have  the  amount  of  gross  food  consumed  per  100  lbs. 
live^weicht  of  animal  per  week  during  each  of  the  successive  periods,  and 
the  totafperiod  of  the  experimenl ;  also  the  amount  of  gross  increase  obtained 
by  the  consumption  of  100  Ibs^  of  food  during  the  same  perioda. 

Ta  blb  V. — Showing  the  rate  of  the  consumption  of  food,  and  of  the  production 

of  increase  in  weight,  during  the  successive  periods  of  the  experiment. 


I 


D^riptinn  of  ths 

foods. 


AverBge  weddy  consamption  of  total  food,  per  100  lbs. 
live-weight  of  animal. 


In 
fixed 
qmntity. 


1. 

3. 
3. 

4. 


'  I«eDtils . 
Bran.... 
Lentils. 

Bran.... 
/  Leatib. 


I 

Noae  ••*... 


Jd  Ubitum, 


Sngar  ... 

Starch  .. 

Sugar  .. 

Starch  .. 
r  Lentils.. 
J  Bran 
]  Sugar  ... 
I^Starch  ... 


periud. 
14  days. 

2iiil 
period. 
14  days. 

3rd 
period. 
14  days. 

period. 
14  days. 

5th 
period. 
14  days. 

Average 
of  total 
period. 

31*8 

26-6 

890 

37-6 

81-0 

28-4 

28-5 

26-5 

30-5 

|38-8 

369 

325 

26d 

330 

j.41-3 

31-8 

331 

31-9 

304 

386 

Means. 


.'WO 


3U-« 


31  3 
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Table  (continued). 


;     DcscripUutt  of  Uia 


foodi. 


In 
fixed 
quMtity. 


1. 
2. 
3. 


{Lentils.. 
Una ..... 

Br:ii>  

Lentil*.., 


JdUMum 


None 


I  Sugar  ... 

I  St.nch  ... 

J 

Sugar  ... 
Starch ... 

Lentils... 
Bran  ... 
Sugar  ... 
^Starch... 


Gross  iocrease  obtaiued  by  the  coiuumptioA  of 
100  lba.<if  total  food. 


lit 

period. 
14  days. 


266 
26- 1 
8 


Moans. 


29-3 


2ad 

8rd 

1  4th 

5th 

Average 

period. 

period. 

period. 

period. 

of  total 

11  days. 

14  days. 

14  days. 

1  A  a  

14  days. 

pexiod. 

219 

18^ 

l»i) 

18-8 

90-8 

207 

1 7-3 

211 

147 

so-i 

19-8 

le^ 

19-0 

19« 

158 

23*3 

19^ 

91-3 

106 

m  i  18-9 

19^ 

90-4 

Although  it  lias  already  hccn  pren  tliat  a  larger  amount  of  food  was  con- 
sumed per  hrad  ;is  tlio  pigs  ;iirtTafrd  in  weight  ntxl  lattic'ss,  yet  it  is  shown 
in  Table  V.  that  there  was  u  gradual  decrease  in  the  quantity  consumed  per 
100  tbt,  live-weight  of  animai,  in  all  eases  from  the  1st  period  to  the  5th,  In 
fact*  daring  the  ahort  space  of  five  t'ortnightly  periods,  the  amount  of  food  con* 
sumed  in  proportion  to  the  weights  of  the  animals  is  pretty  uniformly  in 
thp  four  pens  about  one-third  less  in  tl?r  filth  period  than  in  the  fir^^t.  With 
this  decrease  in  the  consumption  of  food  m  relation  to  weight,  there  is  at  the 
sama  timCt  as  shown  in  the  Snd  division  of  the  table,  a  eonsiderabte  decrease 
in  the  amount  of  ffron  inermte  yidded  by  a  gwm  toeighi  of  food  as  the  fat* 
tening  process  progrcssei.  Former  experiments  have  however  shown,  that 
as  the  animal  mature:*,  its  increase  is  much  less  nqurous;  so  that  much  of 
the  lessened  productiveness  of  the  food  in  gross  increase  is  only  apparent  so 
far  as  real  dry  substance  of  growth  is  concerned.  Indeed,  a  careful  coosi* 
deration  of  the  results  of  the  Table,  taken  In  conoeiion  with  other  known 
facts,  leads  to  the  conclu:;iun  that  the  functional  expenditure  of  constituents, 
so  to  speak,  that  is  to  say,  the  amount  of  them  required  to  keep  in  action  the 
machine  of  life,  though  not  so  great  in  proportion  to  the  weight  of  the 
animal  as  it  matures,  yet  continues  pretty  equally  so  in  proportion  to  the 
amount  of  food  eonsomed.  On  the  other  hand,  the  inerease  attributable  to 
the  remainder,  or  that  portion  of  the  food  not  so  expended*  though  it  may 
be  h  in  gros^  amount  than  in  the  earlier  stages  of  feeding,  is  probably 
about  equal  so  far  as  the  storing  up  of  real  dry  substance  is  concerned.  In 
fact,  as  the  fattening  proceeds,  less  gross  weight  of  increase  is  obtained  for  a 
given  amount  of  foc^ ;  but  the  quality  or  food-capacity  in  its  turn  of  that 
increase,  is  in  a  corresponding  degree  the  greater.  To  fatten  therefore  be- 
yond the  point  at  wluoli  ,i  higher  price  is  obtained  for  a  given  weight  of 
meat,  is  an  advnntage  to  the  consumer,  and  not  to  the  producer  of  it. 

In  the  next  Table  (VT.)  ate  given  tlie  total  amounUi  of  each  of  the  fresh 
foods  separately,  anif  the  collective  foods,  and  of  the  dry  organic  matter,  the 
mineral  matter,  and  the  nitrogen*  contained  in  them,  which  were  consumed 
in  each  pen  during  the  ten  weeks  of  the  experiment.  There  is  nlso  given  in 
the  last  coiuma  of  the  Table  the  amount  of  groes  increase  yielded  in  each 
pen. 
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Table  VI. — Showing  the  total  amnnnt*;  of  {\  r<h  foods,  and  constitiicntg  con- 
•umed,  and  of  increase  obtained,  during  tite  total  period  of  the  oxperioient* 


[Quantities  in  lbs.  and  tenths.] 


• 

CA 
0 

Foo(l*->how  given* 

^  Gross  or 
fresh 
food. 

Drv 
organic 
matter. 

Mineral 
matter. 

t 

Nitrogen. 

1 

Increase. 

Lentil  Meal. 

1. 
2. 
3. 
4. 

'l. 

672 
918 

768 

28-8 
88*8 

282 
88^6 

I 

Bran. 

1. 

2. 

3. 
4. 

J 

126 
47 

99 

37 

M 

27 

8-9 
11 

Sugar  or  Starch* 

1. 

2. 

3. 
4. 

888} 
450i 
286j 

292i 

578i 

8601 

360) 
266i 
884 

8*1 
1-8 
23 
1-8 

0-7 

07 

05 

vTotal  ■.•••*•••«•«•••{ 

3-.') 

10 

446 

.'51 

414 

41 

3-6 

0-2 

0-9 

01 

4i^7 

455 

3-8 

i-0 

Snnunaiy.— Total  Pood  or  Increase. 

,. 

H. 
4. 

„        „    Sugar  and  Starch.. 
tt        fi        It         tt  *"| 

1186} 
I248| 

1462 

1017} 
1017} 
1156} 
1251 

390 
37(j 
39-3 
45-8 

31  'J 
31  S> 
322 
406 

1M7 
248 
272 
312 

It  is  a  sufficiently  remarkable  fact,  in  relation  to  the  main  object  of  this 
inyeettgation,  namely  the  question  of  the  eqoivalenej  of  Starch  and  Sugar 
In  food,  that  with  three  pigs  in  each  case,  the  experiment  extending  over  ten 

%?eek8,  and  the  ad  libitum  Starch  or  Sugar  constituting  one-third  of  the  total 
food,  wo  shnuUI  have  in  pens  I  and  ^,  in  the  former  with  Sugar,  and  in  the 
latter  witli  istarch,  absolutely  identical  amounts  of  drt/ ort/anic substance  con- 
sumed in  the  two  cases ;  and  also,  within  one  pound,  exactly  the  same  amount 
of  gross  increase  in  weight  yielded  by  it*  It  thus  appears,  that  whether  for 
the  purpose  of  supporting  the  fonctional  actions  of  the  body,  or  of  minister* 
ing  to  the  formation  of  increase, — for,  a'<  wiU  be  seen,  the  rate  of  increase 
was  in  both  cases  gund, — these  two  h^ubstances  have,  weight  for  weight,  values 
almost  abtiolutely  idcuLicul.    liut  this  point  will  be  better  seen  in  the  Tables 
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wbioh  next  followt  lo  wbich  are  given,  not  ihe  aeiual  amoimti  of  food  or  ooa* 
ttitoento  oonsnmed,  and  of  increase  obtained,  but  the  amounts  of  food  and 
constituents  cnnsumcd  per  100  lis.  live  u  ciyht,  at)d  the  amounts  of  each  which 
were  required  to  proiJuce  100  lbs.  of  increase  ;  and  the  items  which  are  given 
in  each  case  are — the  fresh  substance  ;  the  gross  dry  matter ;  the  dry  organic 
matter;  the  non*nitrogenons  rabstanoe;  the  nitrogenous  (proteine)  com- 
pounds ;  the  nitrogen  and  the  mineral  matter,  the  latter  including  only  the 
amounts  containe  d  in  the  respective  foods,  and  excluding  therefore  that  given 
in  the  purely  mineral  mixture. 

Tabls  VII^— Showing  the  average  amount  of  total  food  or 
consumed,  ptr  100  At.  IhM^wagkt  per  W€6L 


4, 

a 

DcMiiptioB  of  the  fiiods. 

Fresh 

Gross 
dry 
matter. 

Dry 
organic 
matter. 

J>  on- 
nitro- 

Nitro- 
genous 

Nitrogen. 

Mineral  matter. 

4i 

In  fixed 
quantity. 

Jd  tibittm. 

food. 

genous 
sub- 
stance. 

sub. 
stance. 

1. 

• 

1  Sugar  . 

290 

25-8 

24-84 

19-93 

4-89 

0-78 

01>6 

• 

30*5 

257 

24-86 

19-96 

4-90 

0  78 

0-92 

8. 

• 

Sugar 
Starch 

■ ... 

XiO 

28fi 

2772 

22-88 

4-85 

0-77 

0-94 

fLftntils ' 

4. 

J  Bran 
1  Sugar 
(.Stiich^ 

325 

29-0 

28-08 

22-88 

A-7Q 

0-902 

1-024 

SI'S 

27^' 

96*88 

21-29 

5-09 

0-81 

096 

Mtuk  of  18  pfo^ont  ozperioMiitt. 

99*8 

9B-8 

84-84 

19*18 

8'«9 

080 

1-12 

If      ^S        w  » 

32-7 

27-9 

26-80 

20-65 

615 

097 

1-09 

'  W          ^          H  *t 

32-6 

27-0 

25-27 

19-86 

5-42 

0-87 

1-66 

We  have  then  in  TaUe  Vtl.  the  average  amonnts  over  the  whole  period 
of  tile  experiments,  of  the  various  constituents  consumed  weekly,  per  100  Iba* 
lirc-woight  of  animal :  and  at  the  foot  of  the  Table  is  given  a  summary  of 

the  5»ame  particuhirs  in  the  cases  of  three  previous  series  of  experiments ;  in 
two  of  which  there  were  12,  and  in  the  third  5  pens.  A  comparison  of  the 
avem^  of  these  former  ezperimentSy  in  which  there  was  great  diversity  of 
fhttenwg  food,  with  thai  of  the  present  leries,  sufficiently  shows,  both  how 
uniform  is  the  average  rate  of  consumption  of  the  dry  su^tance  of  the  food 
in  relation  to  the  weight  of  the  animal  when  fed  under  somewhat  similar  cir- 
cumstances, and  also,  that  the  results  ot  the  present  scries,  with  the  food  eon- 
idsting  to  the  amount  of  OQe-tbird  of  its  weight  of  pure  Starch  or  Sugar,  are 
safficiently  normal  in  eharacter  to  be  trnited  in  their  indieations.  And  the 
same  may  bosaid  in  reference  to  the  amount  of  increase  yielded  byagivenweisht 
of  food,  as  shown  by  comparin?  tho  new  result*;  on  this  point  j^iven  in  TaUo 
YIII.  with  those  of  the  previous  oues  in  the  summcury  at  the  loot  ol'  it* 
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Tablb  Vlirr— ^Showing  the  averar^r  amount  of  total  food  or  eonstituflllto 

consumed,  to  produce  lUO  lbs.  of  increase, 

 Quantities  iu  lbs.  and  tenths.] 


1 

Description  of  the  foods* 

Fresh 

Gross 
dry 
matter. 

Dry 

Non. 

nitro- 

Nitro- 
genous 
sub- 
stance. 

i 

u 

§ 

In  Hxed 

quantity. 

Ad  libitum. 

food. 

organic 
matter. 

genous 
sub- 

Nitroi 

Miueral 

1. 

2. 

^  Brsiia«**«a««« 

'Sngir  «•••*> 

480 
508 

497 
4S5 

411*8 
4104 

sm 

8994 

81-8 

81-0 

1940 

12-85 

15*89 

15-25 

3. 

■ 

Sugar  1 
SUrch  J 

.... 

506 

439 

4251 

3506 

74-5 

11-82 

14-51 

4. 

« 

Lentils'^ 
Brtn 

Sugar 
.  Starch  ^ 

468 

417 

401-8 

319*8 

89-0 

1301 

14-67 

489 

427 

412*2 

332fi 

79-7 

Mean  of  12  prcvioiu»  cj^perimenls. 

583 

511 

488-3 

376-3 

111-9 

17-77 

83-20 

It      12                  ,,  ... 

562 

480 

461-2 

355-9 

90-9 

1698 

18-93 

w        ^        •»  »» 

5o4 

458 

429-7 

;{;{(;■() 

;*3  1 

i:i  01 

28-77 

Looking  more  closely  to  tJie  figurrs  iu  Table  VII.,  it  is  seen,  that,  except- 
iug  m  pen  4-)  the  ainoutit  of  uitrogt^u  ur  uitrogenotts  coQstitueuts  consumed 
per  100  llw.  Uve-weight  per  week  was  father  less  than  in  the  average  of 
fomier  experiments ;  it  was  however  greater  than  in  several  of  the  indi?i<iiial 
cases  of  those  former  exfyet-iiTienf;,  especially  where  the  cereal  grains  consti- 
tuted the  chief  bulk  of  the  IomiI,  as  has  already  been  alluded  to.  In  fact, 
although  the  auxuuut  of  nitrogen  consumed  in  pens  I,  2  and  tij  was  less  than 
where  the  animals  took  as  mnch  of  it  as  they  enose  to  eat,  yet  even  in  these 
cas^  it  was  greater  than  in  the  very  frequent  fattening  food  of  the  pig; 
nanirlv,  barlry-meal,  in  which  however  tlio  proportion  of  iiitrogen  is  rather 
under  than  over  that  which  is  most  favourable  for  the  increase  of  the  faU 
tening  pig. 

Again,  in  pen  %  with  one-third  of  the  total  food  Starch,  about  l^lb.  more 
firesh  food  is  consumed  weekly  per  100  lbs.  live- weight  of  the  animal  than  in 
pen  l,with  one-thin!  of  it  Sugar.  But  we  find,  that  excluding  the  moisture 
in  the  foods,  of  whirh  tlicrc  was  more  in  the  Starch  than  the  Sugar,  the 
ajuouuts  of  drt^  organic  aubaiame  cunauiued  are  absolutely  identical  in  the 
two  eases.  It  is  obvious^  then,  that  the  animab  having  in  the  two  pens  only 
about  two^tbirds  as  mueh  material  in  their  lentib  and  bran  as  the  wants  of 
the  system  called  for,  the  further  demand,  amounting  to  one-half  more,  or 
one-third  of  the  total  food,  was  fulBlled  in  the  respective  casc^  by  identical 
amounts  of  the  dry  substance  of  the  Sugar  and  the  Starch.  1  hese  tlien  are 
practically  identical  in  their  capacity  of  meeting  the  mixed  wants  of  the 
nnimal  body  for  noo-nitrogcnous  substance.  In  pen  3,  the  weekly  consnmp* 
tion  of  Men-iutfogepous  subatanoe  per  100  Iba.  live-weight  is  rather  greatcf 
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than  in  pens  I  and  2 ;  and  it  ii  probable  that  both  Ssgar  and  Stafcb  beia^ 
allowed  in  thu  pen,  the  greater  variety  of  food  inereased  the  appetite.  TImiv 

M'a^  also  whh  this  greater  ronsiitnplion  of  won-nitrogcnous  substance  more 
both  of  actuiil  increase  of  luiinml,  and  of  increase  lor  a  t;ivcn  weifrht  of  ni- 
trogenous sulistauce  consumed,  though  somewhat  less  of  it  in  proporlioo  both 
to  the  floit-nitrogenous  substance  and  to  the  total  dry  organic  substance  of 
the  food.  It  may  likewise  be  said  of  pen  4>  that  with  greater  variety  in  the 
food,  more  was  caton  in  relation  to  the  weight  of  tlio  animal.  But  in  this 
case  there  was  inoro  of  the  tiifrof/enotts  as  well  of  the  non-nitrogenou'* 
constituents  consumed;  anil  with  this  larger  ami  probably  more  nonnai  pro- 
portion of  the  latter  to  the  former,  we  have,  as  is  seen  in  the  next  Table 
( VIII.)»  a  better  proportion  of  gross  increase  both  to  the  noB-nitrogMioaa 
Bdbstance,  ami  to  tho  total  organic  substance  consumed. 

Hut  the  amount  of  food  consumed  to  a  given  weight  of  animal,  as  shown 
m  Table  Vil.,  represents  of  course,  not  only  the  demands  for  the  iiiaiute- 
nance  of  the  animal  machinei  that  is,  of  the  respiratory  and  collateral  fane- 
tions,  but  also  tiiose  for  the  growth  and  permanent  increase  of  the  body.  So 
also  iti  Table  VHI.,  the  average  amount  of  foods  con-^nmed  for  the  produc- 
tion of  l(X)lbs.  of  increase  includes  also  those  recjuired  for  tiic  rc.-^piratory 
and  other  iunctiooal  purposes.  In  our  former  I'aper,  however,  read  at  Belfast, 
it  was  shown  that  in  the  case  of  a  fattening  pig  then  referred  to,  only  about 
15  per  cent  of  the  dry  sabstanoe  of  the  food  consumed  were  stored  up  tn 
the  animal  as  non-aqueous  increase  ;  about  85  per  cent,  of  the  total  dry  sub- 
stance of  the  food  of  the  animal  bf^ini^  tlierefore  expired,  per:ipire(l,  or  voided. 
Although,  however,  so  small  a  proportion  of  the  food  consumed  may  be  actu- 
ally stored  up  in  the  animal,  still  a  comparison  of  the  amtrants  of  gross  food 
or  eoostitttents  oomttmed  to  produce  a  given  weight  of  increase  is  doubtleit 
of  much  importance  as  a  measure  of  the  relative  feeding  qualities  of  diffbceot 
articles  of  diet ;  and  this  is  the  point  illusti*ntcd  in  Tablo  VITI. 

In  this  Table  (V'lII.),  comparing  first  together  the  results  of  pens  i  and  2, 
we  find  that  not  only,  as  has  been  alr^y  seen,  was  the  rale  ofoonsnmptioa 
of  the  dry  organic  substance  of  the  Starch  and  Sugar  exactly  identical  in  rela- 
tion to  the  weight  of  the  animal,  but  here  it  is  found  that  the  amounts  required 
to  yield  a  f^Jven  increase  in  the  weight  of  the  body  are  also  exactly  identical; 
for  4-ilf  lbs.  of  total  dry  substance  were  required  to  produce  100  lbs,  of 
increase  when  one-third  of  the  food  was  Sugar,  and  41  Oj  lbs.  when  one-third 
of  it  was  Starch.  The  equivalency  of  the  two  would  seem  therefore  to  be 
clearly  proved,  both  for  the  purpose  of  the  maintenance  of  the  system,  and 
for  that  of  the  increase  of  the  body  of  a  fattening  animal.  A^ain^t  the  above 
quoted  aatounts  of  dry  substance  required  in  these  cases  to  produce  100  lbs. 
of  increase,  it  required  425  lbs.  in  pen  3,  where  the  allowance  of  nitrogenous 
constituents  was  about  the  same  as  in  pens  1  and  2,  but  the  proportion  of 
non<nitrogenou9  constituents  eaten  was  rather  greater ;  and  only  about  402 lbs. 
w  ere  required  in  pen  4,  where  the  consumption  of  nitrogenous  constituents 
was  somewlmt  greater  than  in  the  other  cases.  Whilst  therefore,  as  we 
have  shown  in  other  Papers,  as  our  current  food-stuffs  go,  it  is  frequently 
their  non-nitrogenons  rather  than  their  nitrogenous  constituents  which 
measure  their  combined  respiratory  and  feeding  capacities,  ye  t  we  have  here 
usefully  indicated,  ns  al^^o  in  other  cases,  the  point  below  which  a  lessened 
amount  of  nitrogenous  cou-tituents  is  disadvantajjeous. 

In  conclusion,  the  evidence  of  direct  expeiimeut  clearly  goes  to  shoWt 
that  all  bat  identical  amounts  of  the  dry  substance  of  Cane-Sogar  and  of 
Starch  are  both  consumed  by  a  given  weight  of  animal  within  a  given  time, 
and  are  required  to  yield  a  given  weight  of  increase.  The  practical  identity 
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itt  fecdiBg  valae^  which  from  the  known  ehemical  relationship  of  these  two 

tahilances  has  hitherto  been  assumed,  is  now  therefore  ixperimentally  illus* 
trat^d,  and  it  probably  only  varies  in  point  of  fact  with  their  slightly  varying 
per-ccntages  of  carbon. 

If,  then,  Cane-Sugar  has  no  higher  feeding  capacity  than  Starch,  tlie  rela- 
tive pric»  weight  for  weight,  of  the  sugar  duty  free,  and  of  the  starchy  grains 
genemlly  nsed  for  feeding  purposes,  will  afford  an  easy  means  of  estimating 
Ibe  proMble  economy  of  the  use  of  the  former.  At  the  price,  including  duty, 
of  the  coarse  Pcnang  sugar  used  in  tlie  experiments,  it  would  cost  three  or 
four  times  as  much  as  the  starchy  rereal  grains  at  the  present  time;  and  it 
should  be  remembered,  that  these  would  also  supply  a  considerable  amount, 
of  the  needed  nitrogenous  constituents  of  food. 

These  new  lesnlta  too>  so  far  as  they  can  be  supposed  to  apply  with  ntt« 
Vierical  accuracy,  considering  the  difference  between  cane-sugar  and  the  sao* 
charine  matter  of  malt,  are  consistent  with  direct  experiments  which  we 
published  some  time  since  on  the  comparative  feeding  values  of  malted  atid 
anmaltcd  grain.  Thus  it  was  shown,  that  the  dry  substance  of  malted  and 
unoialted  barley  had  very  nearly  equal  respiratory  and  feeding  capacities. 
Bat»  not  only  is  the  prooesa  of  malting  attended  with  considerable  espense* 
bat  tl  was  shown  in  the  experiments  alluded  to,  that  during  the  process  there 
was  a  loss  of  6  per  cent,  of  the  gross  dry  substance  of  the  hrirlr^-,  and  of  4 
per  cent,  of  its  total  nitro^jon,  even  when  the  malt-dust  was  included  as  a 
product  of  the  process,  and  supposed  to  be  equally  valuable  as  food  ;  whilst, 
if  the  malt-dust  were  excluded^  the  loss  for  feeding  purposes  of  the  dry  organic 
•nbslanoe  of  the  barley  was  10  per  cent.,  and  that  of  its  nitrogen  13^  per 
cent.  It  might  be  true*  that  malt  and  other  saccharine  matters  might  serve 
in  some  deprer  to  civc  ri  relish  to  the  food,  and  thus  induc<  the  animals  to 
eat  more,  which  m  '  fattening"  is  always  a  ronsidpiation  ;  but  this  incidental 
beoeftt  could  not  counterbalance  much  increased  cost.  Indeed  the  general 
result  of  experiment  is  contrarv  to  the  conclusion,  that  any  extensive  use  of 
malt  for  feeding  purposes  would  be  such  a  boon  as  has  been  supposed. 

The  proved  practical  equivalency  of  Starch  and  Sugar  in  food  is  also  of 
interest,  as  has  already  been  alliuUd  to,  in  rrfLTonce  to  some  other  of  the 
concIusioTJs  to  which  we  have  arrived  in  former  papers.  Thus  it  has  beeu 
shown,  that  a  fattening  animal  assimihites  much  less  nitrogen  than  has  usually 
been  estimated  $  and  further,  that  it  may  stwe  up  very  considerable  mor9 
fat  than  exisCa  ready*fonned  in  its  food ;  whibt  again  this  ffroducea  fat  is 
doobtless  in  a  great  measure  formed  from  the  starchy  and  $aeekarine  sub- 
stances  which  constitute  so  large  a  proportion  of  the  77on- nitrogenous  con- 
stituents of  our  staple  vegetable  foods.  It  is  these  starchy  and  saccharine 
substances  too,  which  in  practice  serve  largely  to  meet  the  requirement;!  of 
the  reaptratory  function— and  this  it  has  been  shown  it  is,  that  under  ordinary 
circumstances  constitutes  to  such  an  extent,  the  meaaure  of  the  amount  of  tha 
food  demanded  by  the  animal  system. 
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On  the  Delations  of  fhr  Compn^.^  in  Wooden  and  IfOn  Al^pf. 
By  Akcuibald  Bmitu,  Mul, 

Th9  general  ehanieter  of  the  deviations  of  the  oompagtea  of  a  ahip  in 
northern  ktitudes  it,  that  lAa  north  end  of  the  needle  is  draum  towards  tht 
thip*i  head.  Rut  in  mnny,  and  ymrticularly  in  iron  ships,  thp  character  of 
thfl  rloviations  is  diffVn nt  ;  m  some  the  uorth  ^nd  of  the  rn  t  die  is  dnwn 
tuwurds  the  sterDi  in  oilicra  towards  one  side.  These  deviations  change  aa 
the  ahIp  changes  her  magnetic  latitude.  In  wooden  ahipa  they  generally 
diminish  as  the  ship  approaefaes  the  magnetic  eqaatori  and  change  their 
direction  when  the  ship  has  pas^rd  into  n  southern  magnetic  latitude.  Id 
iron  ships  the  deviations  generally  diminish  as  thn  ship  approaches  the  mag- 
netic equatoFt  but  frequentlyi  perhaps  generally,  increase  again  in  southern 
lalitadet,  ao  aa  to  tnttin  the  aame  direction  In  both  hemiipherea. 

The  cause  of  thia  difference,  no  donbt,  is  that  in  wooden  ships  the  iron 
which  affects  the  compass  approximates  to  tlie  condition  which,  in  the  lan- 
guage of  magnetism,  is  called  '*  soft  iron,"  whilo  in  iron  ships  the  rolled  and 
Eauamered  iron  ot  which  they  are  constructed  approaches  more  nearly  to  the 
OondiUoo  which  ia  called  "  hard  iron.*' 

In  both  clasaea  of  teiaela  a  grent  part  of  the  magnetism  approaehaa 
nearly  to  that  of  ''soft  iron,**  being  induced  instantaneously  by  the  magnetism 
of  the  earth,  and  changing  instantanoously  as  the  vessel  is  j^wung.  In  iron 
vessels,  the  magnetism  which  approaches  to  that  of  hard  iron,  is  not,  strictly 
apealuDg,  permanent;  it  is  what  is  called  ''sub-permanent"  by  the  Astronomer 
Boyal,  and  retentive"  by  Dr.  Sooreabj.  It  ia  aaid  by  Dr.  Sooreiby  to  change 
when  the  vessel  receives  strains  or  shocks,  and  it  genenUy  ohangei  to  aonw 
extent  when  the  vessel  rhanpes  its  magnetic  latitude. 

The  general  rffrct  of  massf^s  of  "«5i!tr  iron"  on  ilie  ntcdU'  iiia\'  \)v  nbtaiticd 
with  considerable  accuracy  by  cuusidenug  the  action  ot  pieces  ot  iron  ut  a 
fwy  iimple  ahape,  via.  slender  btra.  A  bar  of  aoft  Iron  held  In  the  direolioii 
of  the  dip,  or,  as  it  ia  eonvenient  to  call  It,  the  "  line  of  force"  of  the  earth, 
becomes  instantly  magnetic.  Its  south  (in  England,  the  upper)  end  attracts 
the  north  end  of  the  needle ;  its  north  (in  Englantl,  the  lo%\  or  end)  attracts 
It.  If  the  bar  be  inclined  to  the  line  of  force,  its  magnetism  diminishes,  and 
when  at  right  anffles  to  the  line  of  fbroe^  the  bar  oeasee  to  be  magaetle.  If 
the  incliQatlon  of  the  bar  to  the  line  of  force  be  still  further  increased,  the 
end  u  iiich  north,  and  which  then  lepelled  the  north  end  of  the  needle^ 
becomo's  south  aud  attracts  it. 

It  follows  irom  this,  that  if  a  bar  of  soft  iron  be  in  a  vertical  position,  iti 
upper  end  wlU  in  north  magnetic  latltndea  attract  the  north  end  of  the  M»' 
paaa-needie.  At  the  magnetic  equator  the  line  of  force  of  .the  earth  is 
zontal,  and  there  a  vertical  bar  of  soft  iron  will  not  be  magnetic.  In  south 
magnetic  latitudes  the  line  of  force  of  the  earth  is  inclined  upwards,  and  in 
tliose  latitudes  the  upper  cud  of  a  vertical  bar  of  sott  iron  will  repel  the  north 
end  of  the  compass-needle,  and  attract  the  south  end.  The  attraction  of  the 
npper  end  of  aueh  a  bar  of  aoft  iron  on  the  north  end  of  the  needle  is  in  (kct 
proportional  to  the  total  magnetic  Intensity  multiplied  by  the  sine  of  the 
magnetic  inclination.  The  directive  force  of  tho  earth  on  the  needle  being  the 
antagonistic  force  which  this  attraction  overcoiiitb  lu  producing  a  deviation, 
is  proportional  to  the  total  intensity  multiplied  by  the  cosine  of  the  incliua- 
tion.  ThedeviataoaprodiioedwIllbeaatherBttoof  theeetwo  foroes»l.«iai 
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tike  line  of  the  ineliDation  to  the  co«ine  of  the  inelioalioiit  or  proportioDal  to 

the  tnnrjruf  of  the  inclination.  Such  a  bar,  placrd  in  a  ship  with  its  upper 
eiiil  at  t!ir  -iarnc  level  a-s  the  compass,  will,  as  the  ship  is  swung,  produce  no 
deviation  when  north  or  bouth  of  the  compass,  will  produce  a  maximunn 
easterly  deviatioo  when  east,  and  a  maximum  westerly  deviation  when  west 
of  it,  these  betrioga  being  always  those  by  the  disti^M  compass. 

If  the  bar  of  sofl  iron  be  horiiontal,  and  in  an  east  and  west  position,  it  is 
at  ripht  nrsples  to  the  line  of  force,  and  will  produce  no  effect;  if  it  be  hori- 
zontal uiid  in  any  other  position,  its  south  f  nd  will  attract  the  north  end  of 
the  compai^needle.  If  such  a  bar  be  placed  ia  a  ship  at  the  same  level  as 
the  needle,  and  directed  towards  it,  then  in  four  positions  as  the  ship  is 
swnng,  Tiz.  when  the  bar  is  E.,  W.,  N.  or  S.  of  the  needle,  it  will  produce 
no  iievFation ;  in  the  flrrt  two  positions,  because  it  is  not  magnetic ;  in  the 
last  two,  because,  thonirh  Tnap;netic,  it  attracts  the  north  end  nf  thr  nefMlle  in 
the  direction  in  which  it  already  points.  Such  a  bar  will  j  roduce  a  maxi- 
mum easterly  deviation  when  N.£.  or  S.W.  of  the  compass- needle,  a  uiaiii- 
ttun  westerly  deviation  when  S.E.  or  N.W.  of  it. 

The  attmction  of  such  a  horizontal  bar  on  the  needle  when  a  change  in 
the  geographical  position  takes  place,  is  proportional  to  the  total  magnetic 
intensity  multiplied  by  the  «wtn«  of  the  inclination  ;  the  directive  force  of  the 
earth  on  the  needle,  which  it  has  to  overcome  in  order  to  produce  a  deviation, 
is  proportional  to  the  same  quantity.  The  deviation  produced  ia  conse- 
qoeotly  independent  of  the  force  and  of  the  inclination,  and  is  the  same  in 
ita  nsagnetic  latitudes. 

A  bar  of  bard  iron  magnetized  acts  on  the  needle,  when  there  is  no  chango 
of  magnetic  latitude,  precisely  as  a  vertical  bar  of  soft  iron  ;  that  is  to  say, 
there  are  two  oppc^ite  positions  in  which  it  causes  no  deviation,  and  two 
<^ers,  at  disunces  from  them  of  90°  by  the  disturbed  compass,  at  which  it 
canses  maiimum  deviations,  at  the  one  easterly,  at  the  other  westerly. 

There  is,  however,  an  important  difference  between  the  effect  of  a  mag* 
peCiied  bar  of  hard  iron  and  a  vertical  bar  of  soft  iron  when  there  is  a  ohange 
of  magnetic  latitude.  The  attraction  of  t\\v  bar  of  hard  iron  remains  un- 
changed on  a  change  of  magnetic  latitude  ;  the  directive  force  which  it  has 
lo  overcome  in  order  to  produce  a  deviation  is  proportional  to  tiie  total 
magnetic  intensitjr  multiplied  by  the  cosine  of  the  inclination,  or  in  other 
woid^  to  the  honzontal  magnetic  intensity.  Hence  the  effect  of  a  magnet* 
iaed  bar  of  bard  iron  in  causing  deviation  is  inversely  proportional  to  the 
horizontal  magnetic  intensity  at  the  place. 

In  all  the  cases  which  we  have  considered,  as  the  nliip  h  swuiit;  iDund,  the 
amounts  of  easterly  and  of  westerly  devmuous  are  exactly  equal  \  but  arrange- 
mentt  of  bam  of  soft  iron  may  easHy  be  imagined  in  which  one  of  these  may 
predominate,  and  that  to  any  extent. 

Thus,  if  we  suppose  two  similar  and  similarly  placed  horizontal  bars  of 
8oft  iron  at  the  level  of  the  compass,  one  lying  N.  and  S.  with  its  S.  end  E. 
of  the  Cdinpass,  the  other  lying  E.  and  W,  with  its  E.  end  N.  of  the  compass, 
tb*^  twu  bars  will  produce  au  easterly  deviuiiun,  which,  a»  the  ship  i«  swung, 
will  remain  sensibly  constant 

Whatever  be  the  shape  and  position  of  the  iron  in  a  ship,  if  it  consists  of 
iron  of  the  two  extreme  qualities  we  have  mentioned,  if  it  is  all  at  a  consi- 
derable distance  from  the  needle  compared  to  the  ^'yr.o  of  the  needle,  if  the 
deviations  are  small,  and  if  we  suppose  (as  is  done  tliruughuuL)  that  the 
ship  remains  ou  even  keel,  the  following  iuruiulic  for  expressing  tlie  devia- 
tion of  the  needle  in  any  azimuth  maj  ne  deduced  from  Poisaon's  General 
Eqqatioos.   See  Col.  Sabine's  *  Contributions  to  Temsitriai  .Magnetism/ 
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^      \  ^  cos  U/ 


in  wliicii  0  represenU  the  dcviati«)n,  raijsidcred  positive  when  ihe  north  end 
of  the  cuiupadtHueeille  UUrawii  tuuuids  the  cast;  6  the  niaguetic  iiidioation; 
^the  total  magnetic  force;  and  ^  tbe  azimuth  of  tlie  ship**  head  by  the 
stanilard  compass  (difttarbed).  reckoned  from  N.  to  E. ;  and  A,  B>  C,  H 
arc  constants  depending  on  the  urraDcen;ent  of  the  soft  iron  in  the  ship,  and 
F,  Q'  constanti  depending  partly  on  the  soft  and  partly  on  the  hard  iron  in 
the  t>hip. 

If  we  con.sider  these  terms  separately,  we  see  tliat  A  may  arise  from  sach 
an  arrangement  of  horisontal  bars  as  that  lant  descril>ed»  or  from  an  index* 

error  in  the  compass,  or  from  an  error  in  the  shore  compass. 

IV  tan  0  im  i\  if  IV  i<i  positive,  may  ari-e  from  a  ve  rtical  bar  of  soft  Ifoa 
placed  before  ami  below  the  compass,  or  abafl  and  above  it. 

C'  tau  0  cos  C'j  if  C  is  positive,  may  arise  from  a  vertical  bar  of  soft  ii*on 
placed  on  the  starboard  side  and  below  the  compass,  or  on  tlie  port  side  and 
above  it. 

— — — •  sin     +  -~  cos     must  arise  from  iron  having  permanent 

^  cos  O  ^  COS  O  .(7  4 

magneti«»m. 

D  sin  2C'»  if  D  is  positive,  mav  ari*;p  from  a  horizontal  bar  of  soft  iron 
placed  in  the  midship  section,  aud  citiier  bcibre  or  abuft  the  compass.  If  D 
is  negative)  it  may  arise  from  a  horiiontal  bar  of  soft  iron  directed  towards 
the  compass,  but  at  right  angles  to  the  principal  section. 

E  cos'ii'  may  arise  from  a  horizontal  bar  of  soft  iron  directed  towards  the 
compass,  1>nt  inclined  to  the  ])ars  in  the  last  nictitioned  case,  the  Imr 
being  before  and  to  the  starboard  side,  or  abaft  and  to  the  port  side  if  E  is 
positive ;  and  before  and  to  the  port  side,  or  abaft  and  to  the  staHHNUPd  iide^ 
if  E  is  negative. 

From  the  manner  in  whieii  B'  and  F,  C  and  Q'  are  involved  in  this  ex- 
pression for  ?,  they  cannot  be  separately  determined  from  observations  made 
in  one  geographical  position,  if  they  were  constants,  they  might  be  deter- 
mined from  observations  made  in  any  two  geographical  positions,  and  we 
might  then  predict  the  change  which  would  take  place  when  the  ship  change* 
its  geographical  position.  But  unfortunately  the  values  of  FaadQ'  change 
00  much,  tliut  no  reliance  can  be  ]>lnred  on  sucli  (ietf  rrTiinations. 

If  we  represent  the  value  of  the  deviation  by  the  simpler  fonnula 

a=  A  -h  B  sin   + C  cos   + D  sin  2^' + £  cos  2^', 

keeping  in  mind  what  B  and  C  represent,  then  the  following  observations 

suggest  themselves:— 

A,  D,  and  V.  are  independent  of  the  dip  and  force,  and  cmi«eqiientlv  of 
the  geograpitical  position  of  the  vessel,  and  ought  to  remain  the  same  in  all 
latitudes ;  and  this  we  find  to  be  the  case,  subject  to  this  observation, — that 
A  and  E  being  generally  very  smalU  the  changes  in  their  values,  thongk 
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absolutely  small,  may  be  large  relatively  to  their  value.  Tke  value  of  D» 
whtcb  in  iron. vessels^  as  might  be  expected,  is  generally  conaiderable^  is 
remarkably  permanent  in  di^ercot  geographical  positions. 

In  wooden  ships,  P'  and  Q'  arc  pcneially  vory  small ;  B  and  C,  wliirli  are 
generally  the  largest  coefficients,  vary  as  the  taugcnt  of  the  dip,  and  the  devi- 
ation changes  its  direction  when  the  ship  changes  fruui  a  northern  to  a 
■outhem  magnetic  latitude* 

In  ii  on  ships,  P'  and  Q'  seem  to  be  considerable. 

if  B'  and  C  were  small,  the  pnrt  of  the  deviation  depending  on  B  and  C 
would  vary  inversely  as  the  horizontal  force,  it  wouUl  therefore  be  a  inini- 
mum  at  the  magnetic  equator,  and  would  increase  as  the  ship  went  to  a  di- 
atanee  from  il  on  either  side.  But  even  in  iron  ships  the  values  of  B'  and  C 
seem  to  be  considerable,  except  for  places  in  the  ship  ^«-hcre  by  accident 
there  is  a  compensation  of  the  effects  of  the  soft  iron.  And  if  \vc  coiisidcp 
the  different  combinations  whicii  may  exist,  we  shall  sec  how  veiy  uncertain 
any  prediction  as  to  the  change  in  the  deviatiuns  on  a  change  of  magnetic 
latitude  must  be. 

Thus,  if  in  England  we  have  selected  a  place  for  the  standard  compass  in 

which  the  deviations  are  small,  this  may  arise  from  the  magnetism  of  the  soft 
iron  counteracting  that  of  the  hard  iron  ;  but  if  so»  in  soutliern  iaiitudea  they 
will  conspire,  and  cause  a  large  deviation. 

Again,  a  place  may  happen  to  bave  been  selected  for  the  compass  in  wbicli 
there  is  a  compensation  of  the  magnetism  of  the  soft  iron,  and  in  which 
therefore  the  deviation  'u  caused  solely  by  the  hard  iron.  In  this  case,  in  a 
southern  latitude  the  deviation  would  have  the  same  sign  and  amount  If 
the  inagnefi-ni  of  the  foft  iron  be  not  entirely  compen«sated,  the  deviation  in 
SL  buutheru  laLilude  will  be  less  or  greater  than  in  a  nurlhern,  accoi  uiu^  as 
in  the  northern  latitude  the  soft  iron  conspired  with  or  acted  against  the 
bard  iron. 

The  values  of  the  coefficients  A,  B,  C,  D,  E,  in  every  case  mu?t  be  deter- 
nined  by  observations  of  the  deviatii  m  m  idewith  the  shi))'«head  on  different 
azimuths.  Observations  ou  any  live  azimuths  would  give  the  valuas  of  these 
coefficients^  but  it  is  more  advantageous  to  make  the  observatioos  on  eight, 
or  sixteen,  or  even  thirty*two  equidistant  pointy  and  combine  the  equation 
by  the  method  of  least  sfjunres.  The  nu)de  of  doing  this,  witli  forms  lor  the 
calculations,  is  given  in  the  Su()pleuient  to  the  '  Practical  llulcs  for  ascer- 
taining  the  Deviation,'  &c.,  published  by  the  Admiralty. 

We  may  conclude  this  communication  by  giving  the  values  of  the  ooefii- 
eients  computed  from  deviations  observed  in  sereral  iron  and  wooden  shipa 
in  diflbrent  geographical  poeilions* 
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Rio   Sent  27    

St.  Paul's  Island,  Jan.  21,  1HS3   

A. 

B. 

C. 

& 

i  i 

-0  8 
0  7 
—0  20 

-0  13 
-3  33 
-1  22 
-I  21 
•«1  2 

2  5 
0  56 
—  0  13 
-1  45 

-1  38 
-0  52 
-0  30 
—0  50 

-0  25 

-0  40 

0 

0  20 
-0  16 

0  45 
—  0  14 

8  15 
-0  4 
0  21 

0  9 
0  17 
0  17 
0  51 

0  2 

t  # 
4 

-0  It 

0  IS 
-0  17 

1  %s 
0  81 

i.  i 

n.M.  Iron  8.V.  f  iUcan. 

-0  13 
1  8 

-8  47 
—18  8 

0  43 

1  19 

 1 

3  37 

9  mm 

oO  44 

Simnn'a  R»v  Oct.  18&S   ...  ...... 

-0  7 
—  1  41 

20  7 
13  6 

-7  18 

4  33 

4  13 

-0  10 

0  8 
-0  8 

19  36 
IS  18 

-8  43 
-1  47 

3  33 
3  84 

0  26 
^  ^  15 

H.M.  Wood<>n  S.V.  FIny*. 
ValiMniio.  8«Dk.  ST.  1B&2   

0  17 
-0  15 
^  10 

7  38 
I  20 

8  If 

0  53 
0  40 
8  58 

1  12     -0  2 
1  56  ,     0  10 
1  41  '    0  8 

H.M.S.  Pandonu 
AuckUad,  New  Zealand,  Jan.  1853... 

-0  46 
-0  42 

2  31 
-2  22 

0  16 
0  42 

0  38 
0  S3 

•  18 

81ilcvMiii  Sept.  \9&%  •••••«4***«*«>*«** 

»Q  15 
-0  83 

1  10 
-8  38 

0  30 
-0  3 

-0  15 
-0  10 

0  8 
0  1 

The  followlDg  are  approximate  valaei  of  the  magDede  elemeote  at  the 
plaoee  in  qaeetloii. 
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2-04 

61  0 
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126 

-13  0 

-0^ 
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-39  30 

-0-825 

1-46 

-53  0 

-1'327 

1-66 

-68  0 
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Tkkrieenih  R&Mri       CommUiH,  C9iun^kig  o/ Professor  DAUBBNy« 

Professor  Hexslow,  and  Professor  Lindley,  appointed  to  eot^ 
Itftiie  thwr  EafpenmenU  on  ihe  Qromth  and  ViiaHiy  qf  Seeds. 

TuM  9ee(|9  subjected  to  experiment  this  year  were  the  oldest  of  the  set  pre- 
ienred  for  the  sboYe  purpose  In  the  depot  at  Oxford,  llsviilg  bsen  gathered 
in  the  yean  1834f  1885, 18S6, 1 837  and  1841|  Mid,  as  will  be  seen  by  refer- 
ence to  the  cinnexed  Tabic,  few  of  them  rsUuned  their  iritality  up  to  the 
present  date. — ^September  1854. 


Hmm  mi  IHxx  wbeo  gsttend. 


1831. 

1.  Arabis  luciila  

2.  !Iyp<^ricuni  Kalinianum  

3.  Pssjiidora  iierbcrtiaim  .... 
4»  Finiis  Fines   *  


5. 
6. 
7. 
8. 


1835. 

Bcrberis  Aquifolia...*... 

Euphorbia  Lathyris   

Gilia  capitata  

Gypsophila  elcgans  .... 
Hypecoum  procurubcns. 
Polemoniutu  gracilc  .... 


1836. 

11.  Clematia  erecta  .. 

12.  Coreopsis  Atkinson! 
13«  EscbscboUziSi  cp>  •  

14.  Hypeeotim  procumboDS.. 

15.  Lupinns  polyphyllus  .«••«. 

16.  Mimulua  nuMcIutiu  ...... 

17.  Ononis  angnstifolis   

18.  Pentsteraon  pubcscciis  .. 
It.  Po4eiitais,  ip.  (Dott^) 

Sl«  TmiMsictioififactai. ....... 


1837. 

22.  Allium  fragrans  

14.  CSmuMda  SMotcnta  «... 

2r>.  riiryseis  crocea  .,  

26.  UUrkis  el^aus  

27.  Coafaua  mscnlattim  .... 

2F  "n<lphiniuin 
29.  Geuiu« 


•p.   •  

tsooBna  upras   <  

3J-  T.ii;>i:,ii'  '^i\tii'l;fii',ilN  . , . .... 

ax  CEuoUiera,  sp.  (Douglas)  . 
88*  Oaqm  di^jivsatbemoitts, 
M.  Wf«w  oriastsls  


35.  Beans 

36,  ikrk^ 


IMl. 


.Vo. 


500 
150 
125 
90 


20 
25 
500 
500 
50 
125 


50 
300 
200 

SO 
100 
1000 
100 
500 
400 

SO 
SOO 


150 
200 
100 

100 
500 
150 
200 
500 
250 
100 
GOO 
75 
500 


25 
100 
50 


t&ted  at 


Ox. 
focd. 


Cam- 
bridge. 


Time  of  wnUtiaff 


Ox-  r  Cam-  Chit- 
ford.  '  bridge,  wick. 


8 


13 
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Kama  and  Dat«  «h«D  gaUittad* 

No. 
■oini. 

No.  ui  ^icfils  of  etch 
Spcc»««  which  vege- 
tated at 

Tiai«  uf  vefetadpf 

in  dijM  at 

Ox- 
ford. 

'  Cam- 
bridge. 

Chi*- 
wick. 

Ox- 
ford. 

Cam- 
bridge. 

Cliii- 
wick. 

lull  (continued). 

44.  Flax   

18.  0.its   

6».  Vcich  

yj.  CoMinaia  heteropbytla   

GI.  tiilia  acliillii  ifijlia   

50 
100 
200 
100 
150 
100 
150 

r»o 

25 
50 

100 
60 

too 

50 
150 
300 

50 
100  1 
100 

300  , 
100  1 

300 ; 

100 
200 
200 

100  ; 

lUO  1 
500 
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NOTICES  AND  ABSTRACTS 
MISCELLANEOUS  COMMUNICATIONS  TO  THE  SECTIONS. 


MATHEMATICS  AND  PHYSICS. 

Mathematics. 

On  ike  Sotution  of  Cubic  and  Diqundratic  EquaHom*  ' 
By  Abtbdr  Cayley,  JFJL^» 

On  an  Extension  of  Qnatcmions. 
By  Sir  W.  R.  Hamilton,  LLM„  MM.LA, 

The  author  showed  how,  by  a  slight  change  in  the  formulas  of  quateroions  which 
^  had  already  published^  and  a  slightly  differeDt  iDterprttatioD  of  the  sactor  and 
vmor,  tiiey  beeame  appUeable  to  the  inveatigation  of  the  properties  of  the  apheroid. 


The  Abb^  Moigno  presented  to  the  Section  a  new  Arithmometer,  or  Calculating 
Machine,  bv  M.  T.  De  Colmar ;  and  a««  thf  Ahh<^  spoke  English  with  difficnltv,  he 
requested  Prof.  Wilson  to  explain  the  machine  to  the  Section.  The  machioe,  which 
was  very  beaetifuliy  executed,  consisted  of  an  oblong  box,  about  30  inches  1on|^ 

6  inches  wide.  On  the  face,  the  machine  wa*?  furnisher!  -witli  a  handle  to  turn 
round  a  number  of  small  holes,  at  which  the  digits  of  the  common  arithmetic  scale, 
i»  2,  3,  4.  5,  6,  1 ,  8, 9,  0,  maUe  their  appearance  as  the  machine  worked,  and  which 
fieally  gave  the  answer.  In  thia  machine  they  were  eight  in  number,  but  they 
•eight  be  extended  to  any  number.  To  each  of  these  was  an  index  to  be  set  to  the 
Kquired  digit,  engraved  on  a  small  attached  vertical  scale,  and  a  small  ivory  ball  to 
^  moved  along  its  scale  according  to  certain  simple  rules,  as  the  operation  to  be 
fendoctcd  by  toe  machine  varied  from  addition  to  multtplicacioii,  fte*  Upon  draw-  . 
rog  oat  the  sliding  bottom  of  the  machine,  the  machinery  was  exposed  to  view. 
This,  though  simple,  could  not  be  intelligibly  explained  without  the  machine  or  dia- 
feiBS.  T%e  diia  pert  of  it  consbted  of  eight  cylinders  so  arranged,  that,  aiis  they 
turned,  the  digits,  enamelled  on  a  circle  at  their  upper  purlt*  came  in  succession  to 
the  holes  in  the  face;  while  iJy  a  number  of  indetitntion'!  arrRn<r<M! '<p!rally  round  them 
^  digit  to  which  the  index  was  set  would  be  stopped  at  the  huit*  on  the  face  at  the 
corresponding  to  that  at  which  the  index  was  set ;  white  by  a  set  of  piniona  a 
connexion  was  given  to  them  something  similar  to  that  in  the  common  bank-note  ma- 
chine, so  that  addition  coold  be  performed  and  the  result  appear  on  the  face : — thus  by 
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tttraing  the  handle  once,  the  number  itseif  appeared ;  bv  turning  it  twice  every  digit 
in  it  WM  donUed ;  and  the  result  appeared  above  as  twioe  the  namber  on^naUjr Mt; 

and  so  on  with  any  multi}i]e  of  thr  nnmbor  so  set;  thon  by  moving  the  ivory  ball  any 
aimple  multiple  of  10  times,  100  times,  1000  tiroes,  the  number  set  could  be  ob* 
tained  and  added  to  those  previously  obtained,  and  thus  the  operation  of  maltipUcatioa 
performed  of  any  number  by  any  number  to  tlie  extent  the  machine  coald  give,  in 
this  case  up  to  99,999,909  or  nearly  100,000,000.  The  Professor  then  exemplified 
this,  by  setting  a  large  number  and  multiplying  it  by  a  number  vvhich  consisted  of 
three  digita.  He  then  cxplaiafd  how  the  other  opentioas  were  to  be  pcrfcracd,— 
showing  lliat  the  machine  could  add,  subtract,  multiply,  divide,  raise  to  an  integer 
power,  or  extract  the  square  or  cube  root  with  precision  and  rapidity.  The  price  of 
the  machine  exhibited  was  £50. 

Prof.  Wilson  then,  on  the  part  of  the  Abbd  M oigao,  presented  and  explained  B&* 
binet'f  !Tnmr\1nfrrnphic  Maps.  In  thf^  map«  on  Mcrcator's  projection,  althontrh  the 
relative  geographical  positions  were  accurately  ami  simply  laid  down,  yet  there  was 
a  great  distortion,  particularly  in  those  lands  and  seas  towards  and  lAioot  tiie  Polsr 
regions  ;  and  the  same  remark  was  more  or  less  apj  licahle  to  all  the  ordinary  pro- 
jections used  in  maps.  But  in  those  of  M.  Babinet,  by  making  the  principal  meridians 
in  both  hemispheres  striught  lines,  and  the  others,  on  each  side  of  them,  arches  of 
dlipses  passing  through  the  Polar  poiiits,  and  their  ellipticity  vurjiog  with  their 
position  b\'  a  simple  law,  the  pxnct  harmonv  and  prnportinn  of  the  scvprnl  parts,  land 
and  water,  countries  and  piaces,  on  the  map  were  correctly  preserved  when  accurately 
laid  down.  Bf .  Moigno  presented  to  the  British  Asaoctation  thraugh  thi*  Ssctiob  a 
map  cMf  the  world  on  this  coostmetioii. 


LlOHT,  HrAT,  Et.BCTRI01TTy  MaGNBTUU. 
On  a  N(np  Phoknnekr,  Bif  M.  Bamnit,  qfPnrig, 

This  photometer  consisted  of  a  tube,  at  one  end  of  which  was  a  Xicol's  Prism, 
through  which  the  light  to  be  valued  ii^  admitted,  the  radiant  or  source  of  the  light 
being  placed  at  a  measured  distance.  As  it  passes  along  the  tube  the  light  encoun- 
ters a  bimdie  of  glass  plates  through  which,  as  it  passes,  it  is  polarized  by  refraction. 
It  then  passe?  on  and  is  received  nt  *hr  eye-pieces;  another  tube,  furnished  also  at 
its  extremity  with  a  Nicol's  prism,  also  enters  the  side  of  this  first  tube  at  such  a 
place  and  at  sadi  an  angle  as  tfiat  light  admitted  from  a  standard  source  at  a  ilxsd 
distance  is  reflected  to  the  eye-piece  by  the  same  bundle  of  parallel  glass  plslts* 
through  which  llie  former  light  is  refracted.  Hy  turnine:  the  Niml's  prisms, 
exact  complementary  colours  can  be  had  from  each  source,  aud  wkere  the  images  of 
oblong  slits,  through  which  the  light  passes,  are  made  to  cross  at  the  eye-fiieee,  tiw 
crossed  part  will  be  free  from  cither  colour  when  the  light  to  be  tried  is  at  etactlr 
the  distance  which  gives  the  same  intensity  to  the  light  which  enters  the  instrument 
as  that  which  ccmiea  from  tho  standard.  A  comparnon  of  tilie  squares  of  these 
distances  gifts  the  intensity  of  the  tight  to  be  valned,  in  the  nsnal  and  weil-knonm 
method.  _^  


Ncit  en  Indices  of  the  Rejrae&m  of  JVmupartnt  MeeHa  mehuhd  hdwtm 
iufo  Parallel  Faces,  and  on  a  PorttAU  Eefractometert  exhiUted  to  the 
Prifish  Associaiunt  for  lie  AdvonemtM  if  Smnee,        Dr.  FiLix 

Bkunaud,  of  Jiordtarir. 

The  indices  of  reliacUon  of  pariiliel  plates  and  liquids  may  be  measured  by  a  very 
sfanple  method  founded  on  the  following  principles  * : — 

1.  Every  rnv  that  faHs  porjU'tidtcvdarly  upon  the  snrfime  of  a  tnaspsivent  msdtvm 
with  parallel  faces  traverses  it  without  deviation. 

•  The  author  had  already  matle  n  communicatitm  ta  tVic  AcTclemv  of  Sciences  rcbtivf  to 
die  d«tennination^of  the  indice«  of  Uuck  plates,  but  lite  apparatus  reierred  to  in  this  Kule  lis<l 
net  been  eiditUted  before  that  body. 


Digitized  by  Googic; 


TRANSACTIONS  OV  THS  SECTIONS.  3 

2.  When  the  iuadence  is  oblique,  the  ray  refracted  in  thii  medium  emetxet  from 
H  in  a  direction  panlld  to  that  or  fthe  inddent  my,  and  the  diataneo  iududed  MtWMn 
tTiPse  t'.vn  dirrcrions,  or  tlie  tramport,  only  depends  on  the  nn^\c  of  Incidence,  on  tllO 
index  of  refraction  of  the  refractive  medium,  and  on  the  thickness  of  this  mpdinrn. 

Pironi  the  rehitioo  tubaisting  hetween  these  four  quantities  we  may  therefore  deduce 
the  index  of  refraction,  if  the  three  othen  be  known;  the  inddkmee  mav  be  ehoini 
at  pleasure,  tho  thickness  U  easily  meaeurad,  and  the  tnntporl^  (ha  only  miknoira 
quantity,  ia  determined  b^  observation. 

Let  a  be  the  angle  of  ineidanoe,  p  the  angte  of  rtftactioa,  •  the  thickneia  of  the 
medium,  and  n  the  index  of  unfinctioii  for  a  my  whieh  Imvereea  iha  pbta  ^  4  the 
**  '        aot^ht,  then 

am  p  ^    2  cos  « 

Vj  f  sin  at  —  a/ 

This  formula  witl  give  n,  when  e  being  measured  and  a  giveoj  d  has  been  deter- 
tned  experimentally. 
The  apparatus  which  aervet  for  the  determination  of  d  is  composed— 

1.  Of  a  sight  formed  hy  a  spider's*  thread  fixed  vertically  in  thn  interior  of  a  hori* 
zontai  tube  ;  at  one  extremity  of  this  tube  i^  a  diapbraem,  through  the  aperture 
which  the  light  penetrate!  into  the  apparatus ;  a  lent  placed  between  the  dgbt  and 
the  diaphragm,  and  capaUo     motion  in  the  direction  of  the  axis  of  the  tnho,  allovi 
die  light  received  to  be  conveniently  regulated. 

2.  Of  a  horizontal  circle  for  the  determination  of  the  incidences ;  at  the  centre  of 
dkia  circle  there  it  a  support  which  may  be  turned  by  an  alidade  traverring  the  limb 
of  circle. 

3.  Of  a  telescope  furnish rd  with  two  vpry  fine  wires  crossing  in  the  focus  of  the  eye- 
glass; its  optic  axis  i5  paruilui  to  ihut  of  the  tube  containing  the  sight,  and  it  is 
capable  of  motion  in  a  direction  perpendicular  to  thie  axis*  ^o  amount  of  motion 
ia  merr^tjrpd  and  effected  hy  means  of  a  micrometric  scrpw. 

Made  of  Qperation.-^The  index  <^  the  alidade  is  olaced  so  as  to  coincide  with  the 
aero  <^  the  drcle ;  the  telescope  is  pointed  towards  tne  sight,  and  the  lathe  is  placed 
in  focus ;  the  plala  is  then  fixed  rertically  agdnst  a  frame  placed  on  the  horizontal 
tablf  t  of  the  support,  nnri  hy  tnrninf^  it  on  its  nxis,  without  disarranging  the  alidade* 
the  position  which  it  should  retain,  which  is  such  that  the  sight  may  be  percdved 
wimoat  deviation,  may  be  fbond  in  a  few  seconds. 

To  determine  d,  the  alidade  is  turned  to  an  angle  a,  and  then  to  an  angle  —a, 
moring  the  telescope  so  as  to  point  it  upon  the  sight  in  both  positions  of  the  refracted 
image ;  the  space  passed  through  by  the  ouiic  axis  of  the  telescope,  ascertained  by 
menni  of  the  eerew,  gives  die  vdne  of  dl  The  very  trifling  errors  which  might  ariae 
from  a  slight  obliquity  of  the  plate  hi  rchition  to  the  direction  of  the  incident  rays 
may  he  conpen-^fited  in  the  following  manner: — If  the  plate  be  slightly  prismatic,  it 
is  turned  upon  axis  1  SO'',  and  the  distance  of  the  emerging  parallel  rays  is  ajg^ain 
measured ;  the  average  of  the  values  thus  obtained  will  give  a  very  close  approxima* 
tion  to  the  distance  sou^rhit.  I  have  ascertained  positively  tlint  a  want  of  parallelism 
in  the  plates,  even  when  very  sensible  by  the  spherometer,  does  not  ati'ect  the  exacti- 
tnda  of  the  observations. 

Hm  dght  may  receive  either  the  rays  of  the  solar  spectrum,  or  the  light  of  a  strong 
lamp  modified  by  suitable  absorbents,  or  it  may  be  illuminated  by  a  bundle  of  white 
hahi ;  ill  this  the  averago  index  of  refraction  of  the  refractive  body  is  obtained,  and 
Aia  ia  verjr  cAen  sOffldenfe. 

The  thicknesses  may  be  measoml  by  means  of  any  spherometer,  but  in  this  case 
It  is  oeceamry  to  determine  the  relation  between  the  length*  of  the  turns  of  the 
screws  in  the  two  instruments,  which  is  not  attended  with  any  diffictdty ;  it  is  suflS- 
dant  to  determine  die  valna  of  d^  Ibr  a  eubatanm  of  which  the  relative  index  to  a  ray 
of  the  spectrum  is  ki.own;  the  vuiue  of  e  may  then  ho  deduced  fro'ti  the  preceding 
fbmmla.  This  quantity  will  ti^unlly  differ  from  that  furnished  by  the  spherometer* 
but  their  relation  will  always  enable  the  values  of  e  and  d  to  be  compared  with  the 
iMM  nicety.  Nevarthdcaa^  ia  order  to  avdd  tbia  cometion,  M.  J.  Dnboscq  haa  given 
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a  very  umple  dicposition  to  the  micrometrio  part  of  the  apparatus,  m  that  when  th* 
ttlMOope  which  movM  the  terew  w  reroov«d»  it  iwiUly  Ibnna  a  rtff  dcliaile  ipliifo- 
meter. 

By  operating  in  this  manner,  but  with  a  very  imperfect  apparatus,  I  found«  for  the 
ittdicM  of  nfraetioti  of  iho  ordinary  ray  by  plates  of  quarts  of  7  to  8  mUIimetna  in 
thickness,  the  numbers  1  •.')  1 1 1 , 1  5  t7o,  1  •.')  19(J  and  1  1,  which  correspond rr-^iirrt-vrly 
to  the  til)  8 1),  K.  F,  Ci.  I  hese  numbers  do  not  differ  from  those  given  by  M.  iiudberg 
by  more  than  jg^ths  at  most. 

This  prooesi  may  be  advantageously  employed  in  reeearehea  rdativa  to  the  indioM 
«f  refVactioo  of  liquids ;  the  mode  of  operation  la  to  liinpif  that  I  »ay  di^MOM  frith 
entering  into  details  upon  this  subject. 


Detcriptiem  of  a  Photometer  rxh ihiipfi  fn  the  British  Association  for  ikt 
Advftjjremeiit  of  Science,    liij  l>r,  Felix  Bernard,  Bordeaux. 

The  photouieter  which  1  have  the  honour  to  bring  before  the  Association  has  been 
exhibited  M.  Arago  to  the  Academy  of  Sdencet,  at  It*  meeting  of  the  9di  of  May 
1853.  This  instrument^  which  is  principally  intended  for  the  study  of  the  transpa- 
rency of  bodies,  m?iy  be  very  ndvantagconslv  employed  in  a  great  number  of  photo- 
metric investigatioiu",  regarding  the  ilhiiiiinating  power  of  luminous  bodies,  the 
diffusion  of  light,  end  its  Mflexion  from  the  surfaces  of  liodieei  fte.  1  shall  deeeribe 
partictihrlv  thr  urrangement  which  I  hare  adopted  for  afceitaining  the  abeorption 
exercised  upoti  hght  by  the  action  of  transparent  media. 

In  this  case  the  anterior  nortion  of  the  iaetranent  preeenii  e  lube  fbraiehed  with 
two  diaphragms,  through  which  the  luminous  rays,  ))reviously  rendered  parallel  by 
means  of  a  tens,  penetrate  into  the  apparatus.  At  their  entrance  into  On*  body  of 
the  iostruuient^  tlio  raya  fall  perpendicularly  upon  the  middle  of  the  surtuce  of  a 
double  priem,  formed  1^  the  union  of  two  equal,  rectangular,  isoecelee  pntma,  of  which 
two  faces  are  in  the  same  plane.  The  bundle  formed  by  these  rays,  on  mrcting  the 
«lge  of  the  right  dihedral  angle  of  the  liypochenuses,  is  divided  into  two  other  e<)ual 
bundlet,  which  are  entirely  reflected  in  o;>posite  directions  perpendicularly  to  that  of 
the  incident  bundle.  At  a  few  centimetres  from  the  axis  there  are  two  reflecting 
prisms,  by  means  of  which  the  rays  are  reflected  in  a  direction  parallel  to  the  axis. 
Farther  on  the  new  bundles  traverse  some  Nicol's  prisms  which  serve  to  polarise  and 
analyse  tbe  light,  and  by  a  second  arrangement  of  reflecting  prisms  symmetrieal  widi 
the  first,  these  bundles,  afVer  passing  thnmgb  fbc  Nicol's  prism?,  fire  again  turned 
towards  one  another  and  reflected  upon  tbe  hypothenuses  of  a  secoud  double  prism* 
BO  e«,  by  their  reunion,  to  reconstitute  the  primiUfe  bundle.  This  bundle  then 
traverses  a  tube  fonning  the  ocular  portion  of  the  inttranMnt»  and  MRivei  It  the  eye 
as  though  it  had  never  undergone  any  deviation. 

Al  one  extremity  of  the  oculiu-  tube  and  close  to  the  surface  of  emergence  of  the 
donUe  rsAectiiig  prism,  there  is  a  diaphragm,  the  aperture  of  vhidi  cuts  off n  euenfar 
image  upor?  tbis  surface;  this  is  magnified  by  a  lens. 

The  rotation  of  the  analysers  is  measured  upon  two  vertical  semicircles  by  means  of 
alidades  furnished  with  verniers. 

The  apparatus  being  arranged,  that  is  to  say,  tlic  extinction  being  complete  when 
the  verniers  are  at  zero,  the  intensity  of  each  half  of  the  circular  image  perceived  by 
the  eye  varies  in  pron<irtion  to  the  square  of  the  sinus  of  the  angle  described  by  die 
principal  section  of  the  analyser ;  and  consequently  if  one  of  them  be  rendered  more 
olMCurc  y'lX  t!ir  intcrpositi<»M  of"  an  absorbent  medium  in  tht'  ronrs*^  of  the  bundle  which 
correspoiuU  uiih  it,  it  hecuuies  easy  to  estimate  its  intensity,  when,  by  a  suitable 
rotation  of  the  anslyser  corresponding  with  the  other  half,  the  two  parts  of  die  imsge 

have  been  n-ndt  red  uniforjii  in  tint. 

-  The  artificial  light  emanating  from  a  strong  lamp  may  be  operated  with,  but  before 
•rrtving  at  the  apparatus,  this  light  should  traverse  a  system  of  absorbents  arranged 
in  such  •  manner  that  the  light  transmitted  may  belong  to  one  of  die  prineipal  tints, 
almost  monochromatic  with  tbe  solar  spectrum.  It  is  brtti  r,  hnwpver,  to  pm|>l<i\  tlie 
direct  light  of  tbe  spectrum,  by  receiving  on  a  screen  furnished  with  a  sUt,  a  very  hoe 
ipertical  spectrum  formed  in  the  usunl  manner  by  rays  rendered  paialM  by  means  ef 
lens  (tbe  principel  Imes  of  Fmunhoier  fhould  then  be  seen  distinctly) ;  the  mje  which 
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bave  traversed  the  slit  ore  received  in  the  nppf^rati!^.  It  h  advisable,  in  this  cuse,  to 
replace  the  diapiiragni  at  the  entrance  by  a  system  of  two  lense*  fonning  a  coiiineaior; 
Um  nolariaation  of  um  panllel  irnyi  ia  ucn  eonplete. 

Tlie  light  which  reaches  the  eye  is  sometimes  very  bright;  it  then  become!  neoet* 
•ary  t»>  deaden  it  by  phicin^  a  piece  of  ground  ghiss  before  the  collineator, 

lu  studying  reflexion  or  ditiUsiion,  or  comparing  the  intensities  of  two  luminous 
wmreeit,  the  entire  system  of  prisnie  placed  in  the  anterior  part  of  the  apparatut  ia 
renewed  ;  tlie  arrnn^ement  or  ihe  two  separate  bundle^,  which  are  aftevwaida  ttlUlad 
by  meaus  of  the  other  system  of  prisms,  may  be  easily  understood. 

When  the  absorption  of  light  is  to  be  determined,  the  apparatus  may  receive  some 
modifications  b^  which  it  is  simplified.  The  luminout  mindla,  before  its  divisions, 
fal!^  n]>on  a  Ntcol's  prism  which  poliiiizes  it,  and  afterwards  upon  a  bi-rofractive 
prt»m  which  divides  it;  by  means  of  an  arrangement  of  reflecting  prisms  similar  to 
tha  ]»needinf  ,  a  dvenlat  intage,  conpoaed  of  two  parti  polarized  in  two  reetaognlar 
plMMl^  Is  obtained. 

Tlte  Xicol's  polarizing  prism  also  serves  as  an  analyser  with  regard  to  tlie  light 
which  h«u  traversed  the  bi-refractive  prism ;  the  rotation  of  this  prism  is  also  measured 
by  means  of  an  alidade  Arough  which  it  is  pnt  in  motion.  One  of  the  images  in- 
creases  in  intciislly  in  the  proportion  of  the  square  of  the  sinus  of  the  angle  fonnt  d 
by  the  principal  sections  of  the  analyser  and  of  the  bi-refractive  prism  ;  the  othpr 
decreases  in  the  proportion  of  the  square  of  the  cosinus,  and  their  relation  varies  in 
proportion  to  the  square  of  the  tangent  of  the  same  angle. 

An  indispensable  precaution  to  be  taken  in  these  experiments  is  to  place  in  front 
of  the  analyser  a  thick  plate  of  rock  crystal  parallel  to  the  axis,  iu  such  a  manner  that 
ka  principal  aeelion  may  be  parallel  to  diat  of  tho  analyser.  NicolV  prbms  cut  in 
the  ordinary  manner,  and  inclined  in  the  tubes  endoaing  them  so  that  they  may  not 
produce  a  sensible  ihn'iation  of  the  luminous  rays,  form  excellent  analysers  when  fur- 
nished with  a  sintUar  phite,  rendering  unnecessary  any  correction  with  regard  to  the 
vatiation  in  dia  qnantity  nf  polarised  Tight  reflected  at  ue  first  surface  of  these  prismsi 
when  they  are  turned  upon  their  axes.  Nicols  prisms  cut  in  the  form  of  right  paral- 
lelipipt  d^  do  not  answer  the  same  purpose  here,  as  tltey  cause  too  great  a  transport  of 

tiie  uicideiit  ray. 

The  apparatus  which  forma  the  subject  of  this  Note,  which  was  constructed  by  a 
clever  artist,  M.  Duboscq,  may  be  readily  adapted  to  all  the  preceding  modifications  : 
by  simply  taking  it  to  pieces,  suppressing  some  of  its  component  parts,  and  adding 
the  bi-refiractive  prism,  the  last-mentioned  arrangement  is  produced. 

By  means  of  this  apparatus  it  is  ea.4y  to  prove  that  the  absorbent  action  of  coloured 
media  onlv  influences  the  inteusihj  of  the  light,  the  peculiar  arraiis:euvnt  fif  the  appa- 
ratus protectuig  the  eye  from  the  errors  winch  are  almost  inevitably  producea  by 
contrasts  of  intensity  of  colour,  when  the  spectrum  is  examined  through  similar  media. 
There  is  consequently  nothing  to  invalidate  Newton's  opinion  as  to  the  simplicity  of 
the  prismatic  colours  wliir}i  is  generally  niopted  by  physicists. 

I  r^ret  exceedingly  that  I  am  still  unable  to  brin^  forward  the  whole  of  the 
veaearenes  in  which  I  am  engaged,  principally  in  a  diemical  point  of  view,  lui  to  the 
falatiTe  transparency  of  b'uliea  to  the  principal  rays  of  the  spectrum  ;  but  I  hope  here- 
after to  have  the  honour  of  bringing  forward  the  results  of  these  expariments  at  some 
of  the  meetings  of  the  Associatiou. 


NoU  on  Polarimetry,    By  Dr.  Felix  Bernaao,  Bordeaux, 

When  some  point  of  clear  slty  is  examined  with  a  polariscope,  it  is  foimd  that  the 
light  reflected  bv  the  difierent  strata  of  the  atmosphere  is  generally  polarized.  In 
eertain  ngkmm  me  polarisation  is  rmy  distinct,  whilst  other  parts  only  exhibit  a  very 
slight  polarization,  or  even  none  at  all ;  and  this  condition,  which  varies  more  or  leas 
rapidly  in  accordance  with  very  varioui  causes,  is  subject  to  laws,  with  the  most 
general  of  which  we  are  acquainted,  but  ironi  which  we  have  as  yet  learnt  scarcely 
anything  as  to  their  relations  with  the  meteorological  phenomena  to  which  they  are 
allied.  The  rr^tearches  of  MM.  .\rago,  Babinet,  and  Brewster  have  proved  the 
existence  in  the  celestial  arch  of  some  remarkable  points  iu  which  two  antagonizing 
polarisations  neutralize  each  other ;  these  physicists  have  made  known  the  position 
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«f  ibtwpoinliaBdtlitUvflf  difllr  dfaplacement;  poiolt  oormpon^of  wlA  tfc« 
mud  mum  of  poUrinliaD  have  been  studied,  and  the  lines  of  equal  polarisation  hav« 
been  determiiiedln  ft  pttrtiGular  am,  but  iteumot  be  deniad  tbat  Biidi  acitt  tnaaim 

to  be  done. 

Whto  allowsiic*  ia  iiitd«  tar  ih»  aeeidantal  eiitunntaaeia  wlueb  oft«a  iatnrfaea 

such  great  perturbations  into  the  celestial  polarization,  there  should  exist,  for  each 
place  of  observation,  a  normal  Btate  of  poliiri^ation,  depending  exclusively  the 
po«ition  of  the  tuii  and  local  circumstuiices,  which  ought  to  be  cbaracUMix^ic  by 
nflma  of  potarimetrio  obaaryitioni.  The  following  madMd,  finradcd  «a  th«  ««dh> 
•arisen  of  iho  intensities  of  two  imaprs  which  are  brought  to  equality  under  the  roost 
favourable  ctrcumstauces  (i.  e,  when  they  are  of  tb«  same  colour  axul  in  oootact)»  may 
be  employed  in  this  case  with  advantage. 

Let  m  and  6  b«  the  intensities  of  two  polarised  bundles  of  rays,  vlndi  loftAcr  an 
e<]nivttlfnt  to  the  partially  polarized  bundle,  the  vibrations  of  the  two  component 
bundles  beiof  respectively  parallel  and  perpendicular  to  that  of  the  oolarized  porttioo 
«f  dib  bonut,  the  quantity  of  polarind  bght  therein  centaioed  will  have  the  velae 

*T^,  or  simply  a—b,  taking  a+6=l,  which  is  the  quantity  to  be  estimated, 
fl-f-  o 

Palarimeter.^The  luminous  bundle,  after  traversing  some  narrow  diaphrag:ms 
arranged  in  a  tube  of  a  length  e<^ual  to  2^  diameters,  falls  upon  a  doubly  relirMtIre 
prism,  which  produces,  by  refraetion,  two  imagea  of  the  opening'  of  the  moat  distant 
uiupbragnj.  A  Nicoi's  analysing  prism,  cut  into  tlie  form  of  i  ri  jht  parallclipiped,  is 
placed  in  the  centre  of  a  fixed  circle,  the  axis  of  which  coincides  with  that  of  the 
tube ;  an  alidade  fiirniahed  with  a  veniier  dlowi  the  rotatkm  of  diia  to  be  inceaated. 
Immediately  offainst  the  terminal  diaphragm,  there  is  a  cap  with  as  opening  o(  5 
millimetres  in  diameter;  it  is  this  that  furni'thp?  the  two  polarized  itnnfrf^s;  the  other 
bears  a  Suleil's  quartz-plate,  with  two  rotations,  wiiich  serves  as  a  poian*cope.  The 
petition  of  tbeae  two  openings  may  be  changed  at  pleaaura  in  the  Aieetion  ef  the 
axis  of  the  apparatus.  The  whole  system  is  enclosed  in  a  concentric,  cleft  lube,  fur- 
nished wiih  a  hinge  ;  by  this  arrangement  it  may  be  turned  upon  its  axis  and  fixed 
in  any  position  by  means  of  a  screw.  The  apparatus  thus  arranged  is  the  jxdari- 
meter, 

.{(mapr.lnrimrtrr, — To  adapt  this  instrument  for  observations  on  atmosphrric 
poUnzatioui  it  is  ulaced  upon  a  vertical  columnar  support,  standing  on  a  tripod  with 
icvcw  feeti  At  tne  upper  part  of  the  support  there  la  n  hOTiaontal  eirete,  pco»ided 
with  levels  and  a  compass,  to  ftimiih  the  azimuth  of  the  point  observed  ;  a  vertical 
aenicircle  placed  townrfl?  the  u]>per  part  of  the  column  serve?  to  flotermine  the  ele- 
vation of  tois  point,  and  a  parallactic  circle  enables  the  imtruiueut  to  be  easily  ar- 
ranged according  to  the  great  cirdee  of  the  sphere. 

To  ascertain  exactly  the  angular  distance  from  the  sun  to  the  point  under  observa- 
tion, a  small  finder  is  nrriinged  parallel  to  the  telescope  bearing  two  crossed  wires  st 
one  of  its  extremities,  and  at  the  other  a  small  disc  ul  traas^iafeut  paper,  upon  the 
centre  of  which  the  shadow  of  the  point  of  intersection  of  the  two  eroistd  wiiea  wiB 
be  thrown  when  the  app.irntus  is  directed  to  (lie  snn*. 

Before  making  an  observation,  the  horizontality  of  the  azimuthal  circle  is  deter- 
mined by  mean*  of  the  levels  and  supporting  screws  of  the  tripod ;  the  vernier  of  the 
vertical  circle  being  at  zero,  the  parallactic  circle  end  the  poiarimeter  rnnat  necessa- 
rily be  horizontnl.  AVhen  the  orientation  of  the  apparatus  has  been  effected,  and  it 
is  directed  towards  the  point  of  the  sky  under  examination,  the  double  quarta-pUteia 
lowered  upon  the  aatie  of  the  polarinieter,  and  the  latter  ii  turned  upon  its  nxM  until 
the  uniformity  of  coloration  of  the  two  d&K8  eotresponding  with  each  image  indicatea 
the  parallelism  or  perpend it  ularity  of  the  principal  section  of  the  polarizer  to  the  plane 
of  polarization.  Ihu  aperture  of  the  cap  is  then  substituted  fur  that  ot  the  polanscope 
when  the  difference  in  the  intensity  of  die  two  images  becomes  manifest,  bat  ihit 
difference  disappears  when  the  principal  section  of  the  analyser  forms  a  certain  angle, 

with  that  of  the  polarizer;  from  this  it  follows  that  if  the  principal  section  of  the 

*  The  portion  of  the  apparatus  devoted  to  the  orientation  and  pointing  of  the  poisrioietcr 
presents  the  same  srrangemenia  as  a  great  nnmber  of  instywiieBie,  and  deee  not  dUfcr  hm 
that  adopted  by  Peltier  in  Ms  modiacation  of  Anige's  polarinwter. 


Digitized  by  Google 


TBANCACTiOKS  Of  TBB  •XCTION*. 


7 


fohanatt  he  parallel  to  the  pUne  of  polarizadon,  the  relation  bctweeu  tlie  iutcusitief 
of  Um  Ctro  budlM  tnuMoiitted  ia 

a 

but  we  have  aiready  a-{-b=\,  consequently 

b^siir  X,  a  —  cosPu,  a  —  i  cos  2  *t. 

It  is  not  alMolutely  necetsary  that  the  z(  lo  of  the  circle  should  correspond  exactly 
vftli  the  asiniitb  of  extinction  of  one  of  the  two  images ;  two  obMrtatioaa  may  be 
BMda^  MM  on  aaeh  tida  of  this  paiot,  notiiig  the  angles*        wUdi  eorraipQad  vitk 

tka  aqnali^of  tbaimagas;  wa  Chan  gel 

i  he  method  just  described  is  evidently  applicable  to  the  study  of  the  polarization 
<if  light  reflected  from  the  surfiMse  of  solids  and  liquids ;  the  arrangement  of  the  ap- 
paratus for  tills  purpose  is  ton  simple  to  rmdcr  any  details  necessary. 

The  very  recent  construction  of  the  apparatus*  bus  not  allowed  me  as  yet  to  make 
any  continuous  obsen^ations  with  it,  but  I  have  already  been  able  to  assure  myself  of 
the  precision  with  which  it  acts,  by  iking  hourly  observations  at  Paris  for  two  con- 
secMtive  days  upon  the  polarization  of  a  point  belonging  to  tlie  very  limited  portion 
of  sky  which  wua  within  my  view ;  the  comparative  results  did  not  differ  by  one 
hundredth. 


Oa  the  Origin  (jf  the  Submarine  Telegraph  and  Us  Extension  to  India  and 

Ameriea,   By  John  W.  Brett,  Lomdtm, 

Alter  ciaiming  for  himself  and  his  brother,  Mr.  Jacob  Brett,  the  honour  of  being 
not  tmly  the  firat  inventors,  hot  also  the  first  projectora,  of  a  Snhmarina  or  Oeeanic 

Telegraph,  the  author  proceeded  to  give  an  account  of  the  difficulties  and  prejudices 
they  cncounterefl  in  establishing  the  first  submarine  telegraph,  which  has  now  been 
aoccessfully  working  fur  three  years  between  1  tuiice  and  Lugiand ;  and  stated  that 
be  had  established  the  submarine  telegraph  between  England  and  Belgium  with  equal 
euccesa,  which  harl  hrrn  in  operation  since  the  1st  of  May  1853.  He  then  explained 
some  of  the  dithcultics  he  had  encountered  in  laying  down  the  two  submarine  lines 
in  the  Mediterranean  in  July  last, — especially  in  passing  a  depth  acceding,  by  100 
filtboms,  what  had  previously  been  ascertained  to  exist  on  the  route  between  Fled* 
mont  and  Corsica.  The  depths  encountered  between  England  and  France,  and 
England  and  Belgium,  did  not  exceed  at  their  maximum  30  fathoms ;  whereas  the 
sabnarine  cable  was  laid  down  in  the  Meditemnean  at  a  depth  of  350  ftthoma, 
CBOceding  about  eight  times  that  of  the  English  Channel.  It  was  the  general  im* 
preesion  that  the  submarine  cable  would  part  by  the  great  strain  it  would  encounter 
in  passing  these  great  depths ;  for  which  reasons  he  was  stroogiy  advised,  and  more 
particnlariy  by  one  of  the  most  able  and  experienced  offleen  of  ttie  Sardhaian  Govern- 
ment, who  accompanied  and  aided  the  undertaking,  to  make  a  detour  of  about  eight 
miles  by  the  islands  of  Gorgona  and  Caprija,  where  the  soundings  were  known  not 
to  exceed  100  fathoms ;  but  the  great  point  to  be  considered  was,  whether  he  would 
not  incnr  the  rislc  of  a  total  loss  tibe  cable  by  not  doing  so.  The  prudence  of 
these  arguraenta  Mr.  Brett  said  he  fully  adrnittnl ;  but  that  it  wns  a  question  he 
was  determined  to  solve  at  once ;  for  as  this  telegraph  waa  not  a  telegraph  to  Cor« 
sica,  but  part  of  a  line  to  India,  to  be  shortly  completed  to  Africa,  where  still  greats: 
depths  must  be  eoeonntered,  it  waa  necessary  to  test  the  fact.  He  then  endainid 
the  difficulties  they  encountered  in  paying  it  out,  when,  after  the  line  had  been  paid 
out,  as  he  believes,  along  the  top  of  a  submarine  mountain  for  some  miles  at  a  depth 
varying  from  180  to  200  fathoms,  it  suddenly,  as  he  believes,  came  to  the  edge  of  a 
precipice,  making  a  total  of  350  fathoms  (exceeding  by  about  100  fathoms  any  d^ith 
marked  in  the  various  cbarta  on  khia  roota),  where  it  ran  out  with  frightful  velocity  s 

*  This  iostrttment  was  naade  la  tfie  wofhahept  of  M.  Daboscq,  and  has  billierto  only  been 
cxhihitsd  10  die  British  AssodaUou  Jbr  the  Advanceaicnt  of  Scitnce. 
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And  luui  the  cable  beon  less  strong,  the  whole  must,  of  necesiity,  have  b<^a  lost;  and 
they  were  compelled,  nevertheless,  to  anchor  the  electric  cable  all  night,  to 
reitors  the  iojury  that  had  occurred ;  but  he  felicitftlad  hiatMlf  open  the  expefwno 
thus  g«ine<i  from  his  determination  in  taking  the  deepest  route,  as  it  had  Irr!  'lo  many 
Suable  suggestions  necessary  to  successful  operations  in  great  depths ;  and  the  abte 
oomnumder,  the  Marquis  Rlcd»  who  up  to  tibia  time  had  been  in  doubt  of  its  autttw, 
then  admitted  that  this  kind  of  cable  contained  such  remarkable  elements  of  strength 
in  its  form  and  combination,  that  he  believed  only  certain  impiovements  to  be 
necessarj-  (on  which  we  bad  been  consulting)  to  lay  it  down  successfully  even  in 
the  greater  depths  of  the  Atlantic.  Mr.  Brett,  in  condnaaon,  explained  bis  reamona 
for  selecting  this  line  to  India,  fid  Egypt,  in  preference  to  the  line  hv  thr  It  ili  iti 
peninsula,  which  would  ever  be  impeded  by  the  jealousies  and  restnciions  ot  the 
petty  States ;  whereas,  to  the  shores  of  AfHca,  die  Mediterranean  Telegraph  passed 
through  only  the  States  of  France  and  Sardinia,  who  had  encouraged  it  by  liberal 
guarantees,  and  admitted  that  ail  communications  in  whatever  language  should  pass 
unrestricted  through  their  States.  From  Africa  he  stated  he  had  two  plans  in  con- 
templation for  ita  extension  to  Egypt — one,  a  line  dropped  in  the  Mediterranean  in 
the  shallow  line  near  the  coast,  and  another  buried  in  the  sand  along  the  •^Imrc, — 
both  of  which  be  was  satisfied  might  be  laid  secure  from  derangement  of  any  kind. 
He  then  concluded  with  a  stttteneot  of  Uie  labour  and  attenlkm  he  had  given  for 
many  years  in  i)rt."i)arlng  for  the  telegraph  t(j  America,  and  of  the  depth,  on  the  pro- 
posed line,  as  recently  ascertained  by  Lieut.  Maury«  of  the  United  States,  with  »ome 
estimates  of  the  weight  and  costj  and  stated  tiiat  a  return  of  j^lOO  to  jtl&O  per 
day  would  give  a  fair  interest  on  the  necessary  capital;  that  his  ])lan  comprised 
several  lines  of  communication  ;  and  that  ho  entirely  deprecated  the  idea  of  a  aini^ 
line  of  communication,  which  he  believed  could  not  be  done. 


On  Magneto^ Electricity  atid  Underground  Wires, 
JJy  Edward  B.  Bright,  Liverpool. 

Magneto-electricity,  as  well  known,  is  the  current  induced  in  a  coil  of  insulated 
wire  when  moved  before  the  poles  of  a  permanent  magnet,  a  positive  current  being 
manifested  at  one  end  of  the  coil,  and  a  negative  current  at  the  other,  upon  any 
movement  of  the  coil  before  the  poles.  The  greatest  demonstration  of  the  induced 
currents  occurs  when  Uie  coil  used  is  electro-magnetic  (t.  e.  wound  upon  a  soft  iron 
core). 

As  applied  to  telegraphic  purposes,  the  iron  core  of  the  coil,  when  at  rest,  partly 
serves  as  a  keeper  to  the  magnet,  though  not  actually  in  contact  with  its  poles ;  and 
when  worked  by  akcy  attftned  to  the  axle,  the  coil  moves  fireely  to  and  fro  before 
the  magnet,  generating  a  current  with  each  change  of  position,  which  is  epplied 
to  actuate  indicators  or  ring  bells  at  a  distance.  This  princijile  constitutes  the 
system  of  the  Magnetic  Telegraph  Company ;  all  other  Colnpaoies  in  Uiis  Itingdom 
nntl  Amrrica  have  adopted  the  palvanic  battery. 

i'he  generating  magnets  have  remained  unimpaired  in  strength  during  three  years 
of  constant  use  (a  period  in  which  n  dozen  consecutive  sets  of  voltaic  batteries 
w^ould  have  been  worn  out).  The  magnetic  currents  induced  can  be  passed  through 
subterrnnonn  wires  to  a  distance  of  660  miles  (the  greatest  extent  of  SOcb  con- 
ductors lu  England)  without  any  break  or  renewal  of  circuit. 

The  return  (or  reco»7)  currents  from  underground  wires,  which  has  interfered  with 
the  working  of  nther  telegraphs,  is  applied  in  the  magnetic  apparatus,  and  assists 
in  working  it,  being  made  to  keep  the  indicating  needles  at  zero  until  actuated 
from  a  distant  station. 

A  remarkable  feature  in  underground  wires  is  the  small  comparative  velocity  w  ith 
which  the  electric  sensation  passes  through  such  conductors  :  Professor  Wheat- 
stone's  experiments  on  a  short  length  of  wire  in  a  room  have  demonstrated  that 
ftictional  electridty  passes  at  nearly  300,000  miles  per  second;  such  currents 
cannot,  however,  be  practically  applied  or  insulated  ft^r  telegraphic  purposes .  Pro- 
fessor Walker's  (America)  give  the  speed  of  galvanic  electricity  through  overground 
tel^raph  wires  at  only  16,000  miles  |ier  ^ond ;  while  lastiy,  experfanenls  con- 
ducted by  die  engineer  of  die  Mfignetic  Company  on  un  nndergronnd  length  of  400 
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miles  of  gutta  percha  covered  copper  wire,  show  that  the  voltaic  or  magnetic  impolse 
varies  in  velocity,  throagh  such  coDdoctoi^,  from  96O  to  1700  miles  per  second^ 
according  to  the  intensity  of  the  current  employed. 
Hie  dimioution  in  eemefljr,  as  regards  the.  andergnnmd  wires,  is  intimstely  ooiio 

nectpd  nith  the  recoil  current  recently  analysed  by  Dr.  Faraday,  and  is  due  to  the 
analogy  between  such  conductors  and  a  Leydcn  jar,  the  charge  communicated 
being  temporarily  absorbed  by  the  wire  uutil  the  maas  of  copper  is  saturated  with 
electricity.  Hence  a  retardation  ensues  to  a  less  or  greater  d^^ree  as  the  iatensity 
•f  the  currenr  is  increased  or  diminished. 

From  the  loreguing  1  deduce  that  the  tpeed  with  which  electricity  passes,  varies 
witti  the  SDergy  (t.  e.  intensity)  of  the  current  employed,  and  alto  with  the  nature  or 
conditions  of  die  coodn^r  interposed  through  which  it  passes. 

Underground  wire-?  are  only  affected  by  terrestrial  electricity  when  a  flow  takes 
place  from  one  district  of  the  earth's  surface  to  another ;  while  overground  wires 
we  also  subjected  to  the  actioa  of  pertarbative  corrsots  whenevsr  ue  deetrical 
'  ttatm '  of  the  atmosphere  changes  as  regards  the  earth—* principally  with  the  rise 
or  fall  of  dew,  or  during  anrorfi  borealis. 

'ilie  ' (Quarterly  Review'  lor  June  1854  contains  a  most  erroneous  comparison 
bctiiceii  tiie  English  aod  American  telegraph  charges.  The  Americao  rate  for  a 
message  of  fourteen  words  between  Louisville  and  Pittsburgh  is  stated  by  the 
•Rfvifw'  to  be  sixpence  halfpenny,  wberpas,  upon  rpferenrp  tn  the  Unitpt5  States 
•leiegrapii  Tariff,'  published  in  April  last,  the  cost  uf  such  a  message  is  two 
shilliogs  and  eightpence,  while  the  English  charge  for  a  similar  communication  an 
equal  distance  (bctwrrn  I  rmcJon  and  Liverpool),  prior  to  the  publication  of  the 
'  Review,'  was  two  shillings  and  sixpence.  Twenty  words  might  be  sent  in  this 
country  for  the  same  amount  (two  and  sixpence),  while  in  America  the  charge 
would  be  three  shillings  and  sixpence. 

The  '  Quarterly  Review'  also  states  that  the  cost  of  a  message  of  ten  words  frnm 
New  Vork  to  New  Orleans  is  two  shiiltogs  and  sevenpence.  Upon  referring  to  the 
American  tariff  scale  it  is  foond  to  be  tas  shillings. 

Itlie  greater oeconomy  claimed  by  the  '  Review'  for  America  does  not  exist,  but 
the  advantage  is  on  the  £nglish  e^ide  ;  and  I  therefore  ho[>e  that  this  refutation  will 
prevent  an  impression  so  iigurious  to  the  system  of  our  couulry  Irom  being  generally 
received. 


Om  on  Afpofoim Jbur  dt^plkaUy-polanted  LiglU,   By  lif.  Dovi»  BerKgi^ 

ltmnf€f  light  be  ioddent  tn  a  plane  perpendicular  to  the  edge  of  an  isosceles 

prism,  and  in  a  direction  parallel  to  the  base  (or  face  equally  inclined  to  the  two 
others),  and  the  refracted  ray,  after  being  totally  reflected  at  the  base,  vmevfre  at  the 
third  face,  the  emergent  ray  will  be  parallel  to  the  incident,  and  its  course  may  even 
be  A  continuation  of  that  of  the  inodeot  ray.  If  the  incident  ray  be  polarized,  the 
polarization  will  be  modified  by  total  reflexion.  If  now  two  such  prisms,  of  proper 
angles,  be  mounted  in  a  tube,  so  that  their  edges  are  perpendicular,  and  their  bases 
parallel  to  the  axis  of  the  tube,  and  one  of  the  prisms  be  moveable  about  the  axis  of 
the  tube,  a  ray  entering  the  tube  in  the  direction  of  the  axis  will  pass  throagh  both 
prisms  without  deviation,  whatever  be  their  relative  azimuths.  If  the  prisms  be 
placed  with  their  ba&es  perpendicular  to  each  other,  it  is  plain  that  in  case  the  ray  be 
polarized,  its  state  of  polarisation  will  not  be  changed  ;  but  if  one  prism  be  turned 
round  through  90°,  the  effects  of  the  two  total  reflexions  will  conspire.  In  thb  way 
all  varieties  of  elliptirfi1lv-[^o!.irizcd  light,  from  i>!nnp  to  circular,  maybe  produced 
without  the  lateral  transport  ut  the  ray,  which  is  su  incuavenient  in  Fresuel's  rhomb. 


On  some  Stereoscopic  Phccnomena,    Jiy  M.  Dove,  Berlin. 

The  author  was  chiefly  induced  to  draw  the  attention  of  the  Section  to  this  subject 
in  consequence  of  Sir  David  Breivster,  who  he  greatly  regretted  was  not  at  this 
Meeting,  having  denied  at  the  BiriAtst  Meeting  the  soundness  of  the  explanation  which 
the  author  had  given  of  the  cause  of  the  appearance  of  those  bodies  which  exhibited 
the  metallic  lustre.  This  he  considered  to  arise  from  the  superticial  layers  of  par^ 
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tides  being  highly,  though  still  imperfectly  transparent,  and  permittiog  the  inferior 
layers  to  be  teen  through  them.  This  effect  we  see  produced  when  many  wtUch> 
glasses  are  laid  iD  abe^v*  or  when  a  plate  of  transparent  mica  or  tale  bdag  htUd 
rctl-hot  is  thus  ieparated  into  multitudes  of  thin  layers,  each  of  which,  of  inconcrivahle 
thinness,  is  foand  to  be  hif^lr  transparent,  while  the  entire  plate  assumes  the  iu&tie 
of  a  plftte  of  mlver.  Thk  ciphuutioa  receiwa  •  very  striking  confirmatioQ  Atun  the 
stereoscopic  phsenomena  which  he  now  drew  attention  to.  He  then  presented  to 
the  Section  and  described  a  very  simple  and  portable  modification  of  the  stereoscope, 
consisting  of  two  lenticular  prii>ms  mounted  in  a  frame  like  a  double  eye-glasa«  Upoa 
examining  with  this  two  diagrams,  drawn  ooe  for  the  rig^t*  theotiber  for  the  kfteyc^ 
with  !iric3  suited  to  give  the  idea  when  vic^vcd  together  of  a  pyramid,  cube,  cone,  or 
Other  mathematical  solid,  but  the  lines  on  one  drawn  on  a  wiiite  groond,  the  other 
on  a  dark  or  eoloured  groond,  oa  viewiof  then  together  the  aolid  appeuad  nfth  die 
metallic  lustre.  The  author  termed  it "  Glanoe.*'  Thia,  he  coneetved»  daaoaatiated 
hia  original  idea  to  be  correct. 


Oh  a  MetAod  of  mea^tring  the  Absorption  of  Polarized  Light  Wl  doiM^  f«* 

frucliny  Crystals,    ^yM.  Dove,  Berlin. 

A  feeble  degree  of  double  absorption  in  a  crystal  may  be  detected  with  great  deU* 
'  cac)-  by  using  the  crvstal  as  an  analyser  in  tfewiog,  suppose,  a  piece  of  miannealed 

glass  in  polarized  light.  The  same  method  may  be  modified,  so  as  to  afford  a  measure 
of  thf  power  of  double  absorption  possessed  by  any  crystal.  For  this  purpose,  it 
li  sutUciciii  to  combine  with  the  crystal  a  plate  of  glass,  or  a  pile  of  plates,  which  is 
iacliocd  nntil  it  exactly  compeaaates  the  polarizing  power  of  the  crystal,  which  is 
Icoowaby  the  mmplete  disappearance  of  tne  figures  in  the  unannealed  glasi*  The 
aoS^e of  inclination  affords  data  for  the  determination  of  the  ratio  sought. 


M.  Duboscq  then  presented  to  the  Section  philosophic  apparatus  for  showing  in 
projection  on  a  screen  to  a  Urge  auditory  all  the  phtmomena  of  light ;  the  aQtW 
was  requested  to  permit  Prof.  Stokes  to  exhibit  and  explain  at  the  evening  meetisg 
the  apparatus,  and  to  show  with  it  the  leading  pluenomena  of  lighL 


On  Photographs  of  the  Moon  atid  of  Ute  Sun. 
th«  Rey.  J.  B*  R«aoi»  MjL, 

The  author  recounts  in  the  first  place  the  prominent  resnlta  of  eeveral  trials  to 
obtain  photographic  pictures  of  celcatial  bodiea,  previous  to  Mr.  Whipple's  soeeeai 
in  1851,  and  then  proceed*  to  pluenomena  which  have  fidlen  under  hia  own  oil* 

servation. 

The  two  dagnerreotypes  of  the  moon,  an  original  and  a  copy,  which  illustrate 
this  paper,  will  be  cxnniincd  v.  ith  snme  interest  by  the  Section.  The  fainter  picture, 
produced  by  the  moon  herself,  in  the  focus  of  Bond's  refractor,  was  taken  in  America. 
It  possesses  a  very  remarkable,  bat  latent  abarpness,  which,  however,  i«  ao  scaredy 
iriaiUe  to  the  eye,  that  to  ascribe  to  it  this  character  may  almost  provoke  a  smile. 
T^ip  proof  of  its  having  Riich  a  property  is  furnished  by  the  beautiful  copy  of  it  of 
the  same  size,  which  my  fncud^  tbe  lluyal  Astronomer  for  Ldiuburgh,  obtained  by 
tiirowing  strong  snnligbt  upon  the  moon's  daguerreotype  picture  of  herMlf,  and 
obtaining  a  reverse  solar  impression  of  it  in  a  common  camera,  the  conjugate  foci 
being  equal.  The  tones  of  grey  and  yellow  which  mark  the  action  of  the  moon, 
become,  when  liaodled  bj  the  sun,  fine  contrasts  of  black  and  white.  Hie  noontidn 
chain  round  the  portion  of  the  Mare  Imbrium,  is  finely  given  in  the  copy,  though  it 
almost  requires  a  stretch  of  the  mind's  eye  to  discover  some  of  the  details  in  the  ori- 
giuiil.  'JTic  well-known  ray  of  light  from  Mcnelaus  passing  through  the  centre  of 
the  Mare  Serenitatis,  is  another  point  of  striking  contrast  in  the  two  pictures,  as 
well  as  the  outline  of  the  shadows  in  several  of  the  craters.  It  is  said  that  l  ord 
Rosse  was  much  interested  with  this  happy  experiment  by  Prof.  Piazzi  Smyth,  as  it 
t«nd«i  to  sdve  a  question  whidh  had  imea  occurred  to  him  respecting  the  probsMe 
beneficial  use  of  penetrating  sunlight  under  such  ciicumstsnces }  and  in  this  point 
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of  view,  it  IS  welt  worthy  of  being  recorded.  Two  Calotype  examples  of  aeleno- 
grviphy  form  additional  illustrations  of  this  paper.  The  small  moon,  fastened  on  a 
corner  ot  tbc  larger  picture,  was  taken  by  Mr.  Henry  i^ollock  with  a  double  com- 
bia>timi  of  abort  foau*  uid  in  leas  fhaa  a  tecond.  The  bright  point  of  Tydto, 
though  on  so  small  a  scale,  is  wl'II  marked  at  the  toji  of  this  minute  Calotype,  antl 
the  seas,  to  which  1  have  already  referred,  give  their  more  Bornhre  reflection  at  the 
bottom.  This  ia  chiedy  of  interest  as  showing  the  decided  eneigy  ui  a  power  which 
io  former  jcaia  was  aappoaed  to  be  abieDt. 

•*  The  more  important  drawintr  is  a  large  positive  pirtnre  of  the  full  moon,  nearly 
nine  iuche^  m  diameter,  and  therefore  on  a  scale  of  about  250  miles  to  the  inch,  of 
which  Hie  acgatiYe  waa  taken,  on  the  6th  of  September,  ia  the  focoa  of  the  '  Craig 
telescope.'  at  Wandaworth,  whose  diameter  is  24  inches  and  focal  length  77  feet, — 
and  when  I  state  that  it  is  the  first  attempt,  it  will  be  received,  notwithstanding 
ttitain  tmperlcctioos  of  manipulation,  which  are  not  concealed  by  artificial  tinting, 
as  a  step  in  the  right  direction.  AU  tfie  more  important  features  of  the  moon'a  tur* 
tux  will  be  discovered  by  those  who  are  familiar  with  their  telescopic  appearance, 
and  the  portion  of  the  eastern  hemisphere  admits  of  interesting  conipari<on  with  the 
son's  daguerreotype  copy  already  described.  We  find  in  both,  and  with  almost  equal 
distioctecsa,  the  Mare  Crisinm  with  Ae  bright  sarroonding  country  which  separatee 
it  frcin  the  Mare  Fa?cunditatl3  and  Mare  Tranquillitatis  to  the  south  and  west, — the 
Crater  Menelau«s  with  the  ray  already  spoken  of,  the  semicircular  ridge  round  the 
Mare  Imbrium,  and  the  unreflective  crater,  Plato,  at  its  north-west  extremity.  Ou 
the  western  side,  we  have  the  bright  Aristarchus,  Kepler,  Copernicus,  and  Tycho, 
with  the  streamsof  molten  lava  extendini:  cvrr  tie  soutlicrn  hemisphere;  but  owing 
to  the  phase  of  full  moon,  the  craters  and  mountains  are  not  relieved  by  shadows. 
The  time  of  exposure  of  the  collodion  negative  was  thtrty-five  seconds ;  but  it  is 
evident  tiiat  Tycho  and  the  brighter  portions  are  overworlced.  In  the  absence  also 
of  an  equatorial  raotinting,  perfect  steadiness  could  not  in  the  first  instance  be 
secured.  Mr.  Gravatt  applied  a  micrometer  screw  to  the  eye  end  of  the  telescope, 
and  turned  it  with  a  frincn  handle,  and  when  Uie  moon  was  on  tiie  meridian  uiia 
was  almost  tantamount  to  an  equatorial  motion  for  the  space  of  thirty-five  seconds. 
A  fine  wire  stretched  across  an  aperture  in  n  slip  of  wood  wns  placed  close  behind  a 
ncgatiTe  when  in  the  focus  of  the  telescope,  and  Mr.  Gravali  found  that  by  humming 
a  tnne  he  eonld  turn  tiie  handle  of  the  micrometer  so  steadily  as  to  keep  Aristardiaa 
continually  bisected.  Mr.  Prout,  who  prepared  the  collodion  surface,  unfortunately 
counted  the  seconds  too  loudly  for  *  the  man  at  the  wheel,'  and  hence  aro'^e  a  little 
cause  of  unsteadiness,  which  was  afterwards  prevented  by  my  uucudiug  to  the  time 
of  eiposore  instead  c(  Mr.  Prout.  Collodion  pictures  of  the  moon,  as  weU  defined 
as  her  image  on  the  ground  glass,  and  taken  through  all  her  phases,  would  leave 
scarcely  anything  to  be  desired  in  consequence  of  the  magnifying  power  of  the 
object-glass  itself;  and  future  experimenta  will  be  directed  by  Mr.  Craig  into  this 
channel. 

On  the  night  of  the  1  Ith  of  September,  we  renewed  cur  nttempt  when  the  moon 
was  in  a  more  picturesque  position ;  but  an  undetected  source  of  error,  and  the 
increasing  density  of  the  fog  when  the  moon  was  on  tbe  meridian,  prevented  ns 
ftoaa  procuring  a  sucoessftil  negative.    Moreover,  the  true  photogenic  focus  has  not 

yet  been  obtained  by  means  of  sulphate  of  quinine.  1  may  ?tr\te,  however,  that  the 
division  in  Saturn's  ring,  the  slate- coloured  ring,  and  the  mncr  batellites,  were  well 
bfODght  out  with  my  solid  eye-piece,  under  a  power  of  300 ;  and  a  and  c  LyTse, 
with  their  minute  companions,  were  also  well  exhibited.  In  fact,  the  present 
superiority  of  the  telescope,  though  confessedly  admitting  nf  improvement  in  figure, 
consists  in  its  command  over  tbe  faintest  points  of  light.  That  so  large  aa  object- 
glass,  worked  at  a  mechanical  disadvantage  by  hand,  and  not  machine  pofidied» 
sh'.uld  do  so  much  in  its  first  offer  to  the  stars,  is  far  from  discreditable  to  th(  .^c  who 
calculated  and  ground  the  curves;  and  the  errorA,  which  are  now  known  and  esti- 
malfd,  will  be  corrected  by  reworking  the  suriuces  on  the  plan  adopted  by  Lord 
Roase  and  Mr.  Lassell.  On  the  12tb,  the  morning  following,  I  endeavonrM,  with 
Mr.  Gravatt,  to  take  the  sun  on  the  meridian,  and  on  the  same  scale  as  the  moon  ; 
and  I  succeeded  by  an  instantaneous  operation  in  exhibiting,  in  the  negative,  the 
peculiar  mottled  character  of  the  surface  which  is  usually  brought  out  by  high  mag- 
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nifymg  power  Dr.  DIamoDd.  who  printed  tiie  positive  of  the  moon,  foond  the  son 
picture,  ttowt^ver,  rather  overdone  for  tranafiHTing. — It  will  he  oeceuary,  tberefore. 
«ttiw  to  use  collodioD  aod  nitrate  of  silver  aimply,  wttiumt  any  oc  bat  fitde  toui- 

tive  solution,  or  else  to  pass  the  sun's  rays  through  some  coloured  gla^.*.  which  will 
partially  retard  their  enerj^v.  A  series  of  pictures  of  the  ^pnt-j  on  the  sun,  as  well 
as  of  the  general  surface,  may  theo  be  successfully  obtajDed  ;  and  hence  it  is  not  too 
mneh  -to  nntielpate  some  aocnwloii  to  our  knowledge  <^  the  physical  character  of 
both  our  great  luini iwiru  >  hy  mmns  of  this  gigantic  telce00|Mw  wiuch  Dr.  Diamnd 
eaabWa  me  to  exhibit  photographically  to  the  Section. 


Oti  Errors  which  nmt;  he  nrcasioned      disregardiny  the  Injiuence  of  Solar 
or  Artijictai  Liyhl  on  MaymU,    JBy  6ir  John  Ross. 


On  ike  Demotion  of  the  Uaffnetic  Needle  pecmHar  io  LiverpooL 

Ihj  Sir  Joiiv  Hoss. 

The  author  stated  that  his  attentiuu  has  for  some  time  beeu  called  to  the  futof 
■hipa  tailing  from  the  port  of  Liverpool,  after  hftving  been  twung  in  the  Menevto 
oM^in  the  amount  of  deviations,  that  immediately  on  their  proceeding  od  their 

voyage  it  was  fount!  that  the  deviation  obsened  in  th»'  Mer!»ey  was  incorrect,  and 
there  (lave  been  lamcatable  instances  of  shipwreck  attributed  to  this  cause.  It  luci 
occaned  to  him  diat  this  nntoward  eircamstance  is  very  easily  explaioed.  Hie 
Mersey  is  not  a  locality  eligible  for  ascertaining  the  true  deviation  of  the  raignetic 
ueedle,  the  ships  being  in  n  position  between  e-^tablishments  iu  which  larpe  ma«s^ 
of  iron  arc  Ueposited,  which  muist  have  au  luduence  oo  the  magnetic  needle  daring 
the  evolation  of  awinging  the  ship*  while  the  embaritatioo  of  passengers  mth  thtir 
j.jj^^^^p  or  anything  else  subsequent  to  that  process,  cannot  but  have  the  effect  ot 
pruduciiig  a  false  and  dangerous  result  to  the  observations.  To  remedy  tbu^  it  Vk 
proposed  that  the  present  method  of  swinging  the  ship  in  the  Mersey  shall  be  eon* 
tinued  ;  and,  in  order  to  obtain  n  verification  or  a  correction  of  results  obsenred  at 
that  time,  it  is  proposed  to  place  on  the  sandhills  of  Rockland  (near  the  Rock  Light- 
house), two  posts  or  beacons,  true  north  and  south  uf  each  other,  in  the  posiiioos 
best  seen  near  the  red  buoy  of  the  Roclc  Channel,  when  the  ships  passing  wiD  I* 
steering  about  true  west,  or  west-north-we>t,  hy  compass.  When  these  two  objects 
ran  be  brought  into  one,  i.  e.  due  north  of  each  (both  being  south  of  the  ship\  either 
a  verification  of  the  deviation  that  was  observed  in  the  Mersey,  or  the  amouat  a 
difference  to  be  taken  into  consideration  or  account  on  that  particular  point  flC 
the  compass,  will  be  shown,  from  which  a  calculation  may  be  made  in  approxima'ton 
of  the  other  points ;  and  if,  further  on,  two  other  pests  were  erected  on  the  mafoelic 
niendiau,  the  ships,  on  passing  them,  when  in  one  with  each  other,  could  obaent 
'  the  exact  amount  of  the  deviation  dtiier  in  the  increase  or  the  diouontion  of  tbe 
variation  on  the  course  of  the  ship,  keeping  in  mind  that  it  will  be  on  the  wuth 
point  of  the  compass  that  the  observations  will  be  made.  Posts  placed  due  tooth 
of  Lizard  Lighthouse  would  be  useful,  and  also  on  the  niagaeuc  meridiao.  Bstdl 
posts  or  beacons  denoting  the  true  north  or  south  bearings,  and  tikose  Attlhv  of 
denoting  the  magnetic  meridian,  should  be  painted  of  different  colours.  The  fonnff, 
that  is,  the  true  or  nearest,  should  be  red ;  while  the  latter,  showing  the  magoetic 
meridian,  should  be  chequered.  Great  Ormdbend  and  Holyliead  should  havebeseos* 
placed  on  them,  which  would  be  observable  to  ships  botn  outward  and  honKinfd 
bound.  ^ 

On  Pidonal  and  PkotadkromaHe  Impretsiont  on  the  Retina  cf  the  Bwt^ 
By  ike  Rev.  William  Scokksbt,  DJ>^  FJLS.  ^ 

The  author  explained,  with  much  minuteness  of  detail,  the  varying  phsnomeM 
which  presenter!  tlinni^rlvcs  to  him  aftrr  gazing  fixedly  for  a  few  second*  (or  from 
a  momentary  glance  to  a  minute)  on  transparent,  luminous  or  strongly  illujutostwl 
objects — such  as  a  window,  viewed  from  within  a  room,  a  statuette,  in  tpcrtsif 
in  the  clouds,  the  son,  ate.   On  closing  the  eyes,  gently*  with  the  bead  kspt  imtf 
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as  when  gazing,  the  image  or  picture  was  seen,  or,  as  the  author  expressed  it, 
"  photographed  on  the  retina."  He  described  the  variety  of  results  from  different 
d^reesof  tnuismittcd  light,  and  tines  of  gazing,  and  moam  of  fegofatting  tile  light 
penetrating  the  eyeball,  both  as  related  to  the  coloare  elicited  and  die  number  and 
mtijrc  of  the  phutfx-hronmtic  cljanpes.  Pictures  of  a  v^indow  were  retwned  for 
an  hour,  wbibt  brcaklast  was  takeu  and  other  objects  pursued.  By  means  of 
partial  black  acreeos,  pictnree  were  coiipofMl  oat  of  different  portione  or  an  illami- 
natcd  object,  and  curious  dislocated  representations  of  a  statuette,  &c.,  or  multiple 
figures  were  obtained  ;  nnd  of  thr  gun  more  than  a  hiindrn!  pictures,  with  differences 
01  colour,  were  seen  al  uucc  wiiii  the  closed  eyes.  Jiiie  applications  of  the  experi. 
maota  to  the  eiaminatioa  of  tlie  interior  of  the  eye,  in  cases  of  amanroaia,  Bk.,  were 
very  important.  The  mtrre  series  of  pha'nomena  would  be  more  than  our  space 
would  permit  us  to  describe  tu  detail,  as  given  by  the  author;  but  experience  shows 
that  they  vary  in  their  general  character  in  different  individuals ;  and  even  the  same 
iodividuel  fiada  them  difTerent.  especially  aa  to  the  aococeding  aeriM  of  photochro- 
autie  dinngea,  at  different  perioda  of  life. 


By  ABCHtBALD  Smith,  M,A^  F*R»S*B, 


Account  of  Experimental  Researches  in  Thermo- Electricity, 
By  Profeeaor  W.  TnoiiaoK,  F.R,S* 

The  experimenta  deaeribed  in  this  paper  have  been  made  for  Uie  pnrpoee  of  con* 

tinning  the  investigation  of  various  branches  of  the  subject  C(  in menced  in  researches* 
of  which  an  account  was  publi'ihed  in  the  '  Proceedings  of  the  Royal  Society'  for 
May  la^t.  In  one  class  of  experiments,  thermO'Clectric  inversions,  of  the  kind  first 
diseovered  by  Prof.  Gumming,  were  sought  for  between  variooa  pairs  of  metala ;  and 

many  remarkable  variatiinis  of  orJer  in  the  thermo-electric  series  were  found.  The 
following  ta>)le  exhibits  the  results  of  observations  to  dctcrminr  tbo  neutral  points 
in  various  cases  in  which  thermo-electric  inversions  had  beeu  ascertained.  The  first 
ooioron  is  the  teroperatore.  Centigrade,  at  which  the  two  metals  opposite  are  therroo* 
electrically  neutral  t  )  one  another,  and  the  latter  metal  is  that  which  JMMNt  lAa  Other 
fnm  bismuth  towards  antimonjf  as  the  temperature  rises : — 


«— 14  Cent. 
-.I2  J  „ 
—1-5  „ 
8-2  „ 
88 


44 
44 


n 
» 


P  g'— BrSM. 

P  I — C  idniium, 
P  1— Silver. 
P  |— Zinc. 
P  ^Lead. 
P  ^-firass. 
P  Tin. 
liMd — Brail* 


6^4 

98 
181 
130 
188*5 
837 
880 


Cent 


n 
1* 
I* 
f* 

ft 
t> 


P  |*~C<niper. 
P  ,— Braxs. 
P,— Lead* 
P,— Tin. 
Iron— Cadmium. 
Iron— Silver. 
Iron— Copper. 


%•  P,.  Pj.  P,  denote  three  different  sperUnens  of  plntintiin  wire,  which  have  been  fbond 
to  differ  very  in.*rked!y  and  constantly  in  llicir  tlu'rnio-cK  ctrie  ijimlities. 

It  was  also  found  that  brass  bpcomes  neutral  to  copper,  and  copper  becomes  neutral 
to  silver,  at  some  high  temperature,  estimated  at  from  80if  to  1400^^  Cent.,  iu  the 
Ibrmer  ease,  and  from  700"  to  lOQO''  in  the  latter.  A  diagram,  showing  the  results 
of  these  observations,  and  the  orders  of  the  different  metals  in  the  tlierrao-electric 
series  at  different  tempeiatures.  was  exhibited  to  the  Section,  in  other  experiments 
the  effects  of  magnetization  on  the  thermo-electric  qualities  of  iron  were  tested. 
Itwaa  found  that  both  soft  iron  wire,  longitudinally  magnetized  when  aetualty 
under  the  inflncrrt'  of  a  galvanic  helix,  and  j^toel  magnetized  permanently  in  an 
ordinary  way  and  removed  from  the  magnetic  influence  by  which  the  magnetic  state 
is  induced,  exhibit  very  decided  thermo-electric  effects  of  the  magnetization :  in  each 
caaen  thermo-electric  current  in  metal  homogeneous  except  as  regards  magnetize* 
tion,  could  be  produced  with  grerit  farility  ;  the  current  being  a!  way?  from  unmag- 
oetized  to  magnetized  throu^  the  hot  junctions.    It  is  intended  to  continue  the 
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experiments  to  aseertain  the  effects  of  transverse  mngnetttttiQa  on  poitiaDs  of  a 
circuit  of  ^^oft  iron  or  of  steel  wire;  an(!  to  ttst  diffcrenrps  of  thenno-tVrtr  c 
properties  m  different  directions  in  a  magnetized  mass,  which  the  author  anun- 
pited  flrom  Mrtein  comidentioiu  more  rally  cxplmned  in  a  tlicorelical  paper  <m 
tlienno-electrieity  in  crystals  recently  commiliiicnted  to  tiui  Boyal  Society  of  Edit- 
burgh.  Experiments  on  the  effert«»  of  temporary  and  permanent  strains,  by  tension, 
and  by  either  lateral  or  lon^tudmai  compression^  on  various  metals  were  docfibed. 
Tbe  nermo-eleetrie  eflSeett  of  temporary  tendon  in  tbe  cnaca  of  copper  and  iron, 
which  had  been  communicated  by  the  author  to  the  Royal  Society  in  May  (aamely, 
current  from  stretched  to  un-tretched  throuf?^h  hot,  in  copper,  and  from  un^tretchwl 
to  stretched  through  hot,  m  iron),  were  vended  by  means  ot  a  new  form  ot  appara- 
tat  to  timpte  that  be  hoped  to  be  able  with  great  ease  to  test  the  eormpondnif 
property  for  a  great  variety  of  mctah.  Tn  those  two  casc'^  t^je  perrr^ancnt  thermo- 
electric etFects  of  permanent  extension  by  drawmg  the  wires  through  a  draw-plate, 
which  had  been  discovered  by  Magnus,  were  the  reverse  of  temporary  effects  of 
temporary  extension  discovered  by  the  nnthor  of  the  present  paper.  The  thcme- 
clectric  effects  produced  by  prrrmncnt  Infornl  rnmprrs'^inn,  alwjivi  found  to  arrte 
with  those  of  permanent  longitudinal  extension,  were  tested  in  tbe  cases  ot  zinc,  tio, 
Cftdmium,  and  lead,  and  were  found  to  be  the  lanie  as  in  the  case  of  copper.  Tbe 
current  was  from  unstrained  to  atimined  through  bot  in  each  case.  Some  of  that 
results  agreed,  while  others  appeared  nt  vnriancc,  with  what  roigitt  have  been  ex- 
pected from  Minus's  careful  experiments ;  but  as  the  author  had  not  completed  a 
c^cle  of  experiments  wludi  be  proposed  to  make  on  the  tbermo^dectiic  efed^ 
either  temporary  or  permanent,  of  longitudinal  extensions,  lateral  compressioos. 
lontritndtnal  compressions,  and  lateral  extensions*  lie  refitained  bom  anyfactlNt 
remarks  on  the  present  occasion. 


Oti  the  Diamafffietic  Force,    By  Professor  Tyndall,  I^tuD,^  f.R.S. 

With  regard  to  the  character  of  tlie  diamagnetic  force  fjrent  diversity  of  opiaion 
prevails.    In  Germauy,  we  have  Weber  ailiraiiug  tkat  diamaguetic  bodies  possess  a 
polarity  opposed  to  that  of  iron.   Weber^s  eountryroan.  Von  ralitscb,  combats  tbu 
opinion  in  a  series  of  memoirs  recently  pablished  in  Poggendorfrs  *  Annalea.'  He 
affirms  that  diamagnetic  bodies  possess  a  polarity  the  same  as  that  of  iron;  and  en- 
deavours to  bring  the  phscnomena  into  harmouy  with  this  view.    In  this  couotry, 
on  tbecontnry,  we  have  Prof.  Faraday, andit  was  believed,  Prof.  Thonuoo, aeidwr 
of  whom  arc  prepared  to  admit  the  existence  of  any  polarity  whatever  on  the  pjirt 
of  diamagnetic  bodies,    lliese  divergences  were  a  sufficient  proof  of  the  ditficulty  of 
the  subject,  and  the  necessity  of  caution  in  dealing  with  it ;  the  author,  tberefivet 
thought  it  well  t3  commence  with  the  fondamental  phenomena,  and  aacendiog  from 
them  to  the  more  complicated,  to  endeavour  to  obtain,  by  '^trirt  adherence  to  experi- 
ment, a  clear  insight  as  to  the  real  nature  of  that  force  by  which  certain  bodies  are 
repelled  by  the  poles  of  a  magnet.   From  an  extensive  series  of  experiments  msde 
with  different  bodies,  and  under  the  most  diverse  circumstances,  the  author  selected 
a  few  which  clearly  exhibited  the  law  according  to  which  the  repulsive  force  aug- 
ments when  the  strength  of  the  repelling  magnet  it>  iucreased.    Were  the  re^bioa 
of  ft  diamagneUe  body  dependent  on  any  constant  property  of  the  mass,  then  its  re- 
pulsion roust  be  simply  proportional  to  the  strength  of  the  magnet ;  but  it  is  proveil 
by  the  concurrent  testimony  of  experiments  carried  on  in  Germany,  Fraacc  aod 
Eingland,  that  for  a  wide  range  of  magnetic  power,  the  repulsive  force  increases 
tile  square  of  the  strength  of  Ae  influencing  magnet.  This  leads  inevitably  to  tbe 
conclusion  that  the  repulsion  of  a  diamagnetic  body  depends,  not  alone  on  the  mag- 
net operating  upon  it,  but  upon  the  joint  action  of  the  magnet  and  diamagnet.  A 
piece  of  bismuth,  for  example  in  the  presence  of  the  magnet,  is  thrown  by  the  htt* 
into  a  state  of  excitement,  which  varies  as  tiie  magnetic  strength  varies,  and  in  virtue 
of  which  the  substance  is  repelled.    The  next  question  to  be  decided  is,  whether  the 
state  of  excitement  evoked  by  one  pole,  in  a  diamagnetic  body,  enables  a  pole  of 
an  opposite  quality  to  repel  it.  To  decide  thb,  two  cores  of  soft  iron  were  so  leot 
that  the  two  semi- cylindrical  ends  of  the  cores  could  be  placed  close  together,  so  as 
to  form  a  single  cyhnder  of  the  smne  diameter  as  that  of  the  strai^t  poctioes  of  tfc« 
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core«.  The  cores  being  placed  in  suitable  helices,  coald  be  so  excited  that  the  con- 
tigwMM  polea  were  of  the  sanM  or  of  opposite  names.  A  bar  of  biamuDi  was  freely 

suspended,  so  that  both  polrs  could  act  u[)nn  it  Birmiltaneously.  When  the  cores 
were  excited,  so  that  the  poU-a  were  alike,  the  bismuth  was  repelled;  ^vhen  the  poles 
were  of  different  uauues,  the  bismuth  bar  remamcd  motiuuUhs ;  all  action  upon  it 
was  annulled.  This  experiment  confirms  those  of  Reidi,  and  proves  that  the  con^ 
dition.  whatever  it  mnv  bo,  which  i=5  evoked  by  one  ma2:netic  p  ule  is  nexilralized  by 
the  other,  that  cacii  l  ariicular  pole  evokes  a  condition  peculiar  to  itself ;  and  here 
we  obtain  the  first  glimpse  of  the  dual  nature  of  the  force  under  consideration.  The 
aeit  portioa  of  the  inquiry  treated  of  the  deportment  of  diaroagnetic  bodies  whea 
artM  upon,  first,  !)y  the  magnet  ainne  ;  secondly,  by  the  electric  current  alonp; 
and  thiiidly,  by  the  current  and  the  magnet  combined.  When  we  spealc  of  the  de> 
portment  of  bismnth  in  any  one  the  caaea  meBtioited,  no  exact  meaning  can  be 
attached  to  the  phrase  unless  it  be  first  strictly  defined  in  what  direction,  as  to  the 
plarp<i  of  crystallization,  the  mas9  hn<>  been  cut.  A  bar  of  bismuth,  in  which  the 
planes  of  principal  cleavage  are  parallel  to  the  length  ot  the  bar,  and  acted  upon  by 
the  magnet  alone,  will  act  itself  perpendienhur  to  tiie  magnetic  Ibea  of  forw.  A 
bar,  on  the  contrary,  in  which  the  planes  of  cleavage  are  transverse,  will  tat  itwlf 
parallel  to  the  solid  lines.  The  former  bar  Professor  Tynd ail  calls  a  normal  dia- 
roagnetic bar ;  the  latter  an  abnormal  one.  The  most  perfect  antithesis  is  observed 
la  an  caaea  between  the  deportment  of  the  normal  diamagnetic  bar  and  a  bar  of  aoft 
iron  ;  the  forces  which  cause  a  deflection  of  the  former  from  right  to  left  produce  a 
deflection  of  the  Intti  r  from  left  to  richt.  If  the  former  take  up  a  position  ofequili' 
brium  from  soutii-west  to  north-euitt,  the  position  taken  by  the  latter  will  be  from 
soQtb*east  to  north-west;  and  throughout  the  whole  experimenta  the  same  oppo- 
sition of  action  is  exbibitcd.  By  raechanirn!  mran?i,  nn  abnormal  magnetic  bar  waa 
obtained — a  bar  which  set  its  length  at  right  angles  to  the  line  joining  tbe  poles. 
Tile  abnormal  diamagnetic  bar  shows  throughout  a  deportment  precisely  antithetical 
to  that  of  the  abnormal  magnetic  one;  bnt  when  we  compare  the  normal  magnetic  with 
thr'  abnormal  diamagnetic,  or  the  normal  diama2;ne!ic  with  the  abnormal  magnetic, 
the  deportment  is  in  all  cases  perfectly  alike.  It  is  evident,  therefore,  that  unless  the 
iaflncaea  of  atractore  be  attended  to,  the  greatest  enon  and  the  most  inaccurate  con- 
doaiona  may  be  founded  on  the  deportment  both  of  magnetic  and  diamagnetic  bodiea 
in  tb.p  niagfictic  field;  but  the  thinjr 'v}iir!i  chiefly  concerns  us  here  is  the  strong  pre- 
sumption which  the  experiments  jusliiy,  that  whatever  be  the  nature  of  the  influence 
evoked  in  magnetic  bodiea  by  the  action  of  cnrrenta,  of  magnets,  or  of  both  combined ; 
to  an  influence  of  the  same  nature,  but  antithetical  in  its  manner  of  distribution,  tbe 
depr>rtment  of  flinniairnetic  bodies  is  to  bo  referred.  The  next  section  of  ?hr  inquiry 
imparted  clearer  knowledge  as  to  the  nature  of  diamagnetic  action.  Two  helices  were 
w»  placed  that  the  enda  of  the  soft  iron  cores  which  fitted  into  them  were  abovt 
G  inches  apart  from  centre  to  centre  ;  the  helices  were  at  opposite  sides  of  the  plane 
which  toiirbrd  the  end?  of  the  core*.  A  hebx  of  copper  wire  was  introduced,  and 
within  It  a  bismuth  bar  ti^  inches  lung  and  four-tenths  ul  an  inch  lu  diameter  waa 
fteely  eaapended,  no  that  tlie  enda  of  the  bar  were  opposite  to  those  of  the  aoft  iron 
cores.  A  current  beintr  =c  nt  through  the  helix,  if  the  bismuth  bar  within  it  were  ex- 
cited by  the  current,  it  was  probable  that  the  nature  of  the  excitement  would  mani- 
fat  itself  in  the  action  of  the  magnets  upon  the  diamagnetic  body.  By  working 
delicately,  the  most  perfect  mastery  was  obtained  over  the  anspended  bismnth;  whca 
the  current  thr  Ti2;b  the  helir  f!<jw(  d  in  a  certain  direction,  the  ends  of  the  diamagnetic 
bar  were  repelled  by  the  electro- magnets;  when  the  current  flowing  through  the  helix 
Vtti  reversed,  the  same  ends  were  attracted  b^  ^e  magnets.  The  same  eflaci 
Via  obtained  when,  instead  of  reversing  the  helix  current,  the  polarity  of  the  two 
TT\aene^9  was  reversed.  On  comparing  the  deflections  with  those  of  soft  iron,  it  was 
louad  that  they  were  perfectly  antithetical.  The  excitement  which  caused  the  ends 
of  the  iron  bar  to  be  attracted  canaed  the  enda  of  th«  bismnth  bar  to  be  repelled, 
while  the  excitement  which  caused  the  ends  of  the  iron  bar  to  be  repelled  caused  those 
of  the  bismuth  bar  t'>  be  attrfirted.  All  these  experiment"^  point  irre^i-^tibly  to  the 
inclusion,  that,  whatever  the  ideal  magnetic  distribution  in  iron  may  be,  a  precisely 
opposite  diatribntioti  oocnia  in  biamotfa,— or,  in  olOier  worda,  that  the  diamagoatie 
Ibrce  b  n  polar  force,  bnt  that  tiio  polarity  it  tht  revoaa  of  magaetie  polarity.  If, 
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h<mever>  din  be  tmt,  ^h»  bitmutb  bar,  wben  dte  enrrtot  cwctthtet  round  it.  mxM 

have  Us  two  ends  in  different  states ;  but  if  in  different  states,  then  if  we  make  the 
two  poles  acting  upon  the  ends  of  the  b«r  alike,  we  ous?;ht  to  hnve  attraction  at  one 
end,  and  repulsion  at  the  uthcr, — tiie  result  uf  tiieir  uppusmg  acUoos  bemg  that  the 
bar  maftt  reinaiii  oadeflected.  This  experiment  hat  been  made,  and  the  tesolt  to 
in  perfect  accordance  with  the  conclusion  expressed;  when  both  magnetic 
poles  are  of  the  same  name  tbey  completely  neutralize  each  oUier.  Following  up  thie 
indtictiTe  reaaoniog»  it  it  easy  to  tee  tbat  if  what  hat  been  ttated  be  comet*  ^Hien  we 
bring  two  rniigncts,  with  poles  of  the  same  name,  to  bear  upon  the  two  ends  of  a 
bismuth  bar,  the  direction  of  the  force  emanating  from  the  ftco  poles  being  the  same,  then 
the  repulsion  of  one  end  and  the  attraction  of  the  other,  instead  of,  as  in  the  former 
disposition,  neutralizing  each  other,  ought  to  constitute  a  mechanical  ooaple  tend- 
ing to  deflect  the  bar;  and  if  t^-n  other  like  poles,  but  of  opposite  names  to  the 
former  two,  be  caused  to  act  upon  the  bar,  the  force  of  deflection  on^it  to  be 
increated.  In  titus  form  the  experiment  wat  made  before  the  Section.  Four 
magnct'i  were  made  use  of;  the  two  poles  to  the  left  were  of  the  same  name,  and 
the  two  to  the  right  were  of  the  opposite  quaUty.  The  result  coincided  with  the 
author's  anticipations,  and  the  bar  was  promptlv  deflected.  These  experiments, 
without  any  exception,  are  all  corroborative  of  tbe  view,  that  diamagnetic  bodies 
poesess  a  polarity  opposed  to  that  of  magnetic  bodies, — ^but  they  dn  not  prove  that 
the  physical  tbecHj  of  Weber  is  correct,  indeed,  it  is  scarcely  possible  that  his  hypo- 
dietit  can  stand  in  opposition  to  the  experimental  eiddence  which  can  be  brought 

to  bear  agnin-t  It.  One  consequence  of  the  truly  beautiful  theory  referred  to  i5,  that 
when  the  particles  of  a  diamagnetic  body  are  caused  to  approach  each  other,  the  effect 
of  their  approximation  will  be  to  enfeeble  the  magnetic  action  along  the  line  of 
approach,  lliis  view  is  controverted  by  ttperiment,  which  provet  that  the  approxi- 
mation of  diamagnetic  particles  hat  an  eliect  preciaelyomMMte  to  that  deduced  Irom 
the  theory. 

Pjofessor  Tyndall  exhibited  fxprriments  to  show  some  Peculiarities  of  the  Magnetic 
Keid*  The  Professor  showed  that  a  piece  of  soft  iron  suspended  between  the  flat  poles 
of  an  elertro-magnet  set  its  longest  horizontal  dimensioii  fnm  pole,  tiie  residual  flug> 
netism  of  die  cores  being  sufiicient  to  produce  theeffect.  This  is  the  normal  dqiort* 
ment  of  magnetic  bodies,  but  it  is  by  no  means  universal.  By  mechanical  a?ency,  by 
pressure  for  example,  the  structure  of  a  magnetic  bo<ly  can  be  so  modihed  that 
shortest  horicontal  dimension  tett  from  pole.  Frof.  Tyndall  exhibited  actiont  of  the 
kind  where  the  body  operated  on  was  compressed  marrnrtic  dust.  In  such  a  body  two 
opposing  tendencies  were  at  work, — the  tendency  due  to  length,  which  sought  to  set 
the  length  axial ;  and  the  tendency  due  toatmcture,  which  aooght  to  tetthe  tine  per* 
pendicular  to  the  length  axial.  Between  the  flat  poles  the  latter  tendency  was  pre- 
dominant, but  between  pointed  poles  this  was  not  the  case  ;  liere  the  attraction  of  the 
ends  of  the  magnetic  mass  by  the  poluti>  cou^^tituted  a  inecluiuical  couple  of  sufficient 
strength  to  overcome  the  directive  tendency  which  was  due  to  8tructnre,and  to  draw  the 
mass  into  the  axial  line.  But  in  raising  or  lowering  the  body  operated  on  nnt  of  the 
sphere  of  thb  local  attraction,  by  bringing  it  into  a  position  where  the  distribution 
of  the  magnetic  field  reaemb1«l  that  existing  between  the-flat  polet,  the  body  fonook 
the  axial  position  and  turned  into  the  equatorial.  The  complementary  phasoomena 
were  exhibited  by  diamagnetic  bodies.  A  norma!  bar  of  bismuth  set  its  length  at  ri^ht 
augies  to  the  line  joining  the  poles;  but  Prot.  I'yudall  exhibited  a  bar  of  this  substance, 
which  set  between  the  flat  poles  exactly  as  a  magnetic  body.  Such  a  bar,  however, 
between  the  points  set  equatorial.  On  raising  it  or  lowering  it,  however,  it  forsook 
the  equatorial  position  and  set  axial.  In  this  ca^  the  local  repulsion  of  the  enda 
between  the  points  caused  the  bar  to  set  equatorial,  the  influence  of  length  thus  pre- 
dominating over  the  influence  of  structure;  but  removed  from  the  sphere  of  this 
local  action,  the  directive  tendency  nf  thv  ma«<»  tritimpfied.  an<l  caused  the  bar  to  set 
axial.  The  bar  in  this  case  was  cut  with  its  length  ul  right  angles  to  the  planes  of 
most  eminent  cleavage  of  the  bismuth : — ^itit  a  proved  fact,  that  th^  planes,  wt  en 
thr  influence  of  form  is  annulled,  alwav^  ?et  at  ritrht  angles  to  the  line  joining  the 
poles,  and  hence  where  they  are  transverse  to  the  length,  the  bar  will  set  axiaL 
These  phanoraeiia  wcta  examined  in  a  great  nombar  of  caaaa ;  bart  were  taken  from 
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rabstanccs  possessing  a  directive  tendency,  and  it  was  so  arranged  that  the  directive 
tendency  due  to  structure  was  always  opposed  to  the  influence  of  length ;  between 
the  poiot;»  the  furmer  tcuUeucy  succumbed  to  the  latter,  while  between  the  fiat  poles, 
or  above  and  below  the  poiate.  the  former  was  triamphant.  It  is  amnaingtoobsenre 
the  strife  of  these  two  tetidencios  in  suh-stanccs  iiossessing  a  strong  directive  action. 
A  plate  of  crystallized  carlionate  of  iron,  when  properly  suspended,  will  wrench  itself 
spasmcMiically  fruiu  one  position  into  the  other,  and  lind  rest  nowhere.  The  simple 
law  which  govcma  all  tnese  actions  is,  that  if  the  body,  cot  as  above,  be  diamag* 
nctic,  its  length  sets  cquatori.il  between  the  points,  hut  above  and  hclow  thrni  axial. 
If  the  body  be  magoetic,  it  scrts  axial  between  the  points,  abo\  e  and  below  equatorial. 
Hence  the  rotation  of  a  magnetic  body,  on  being  removed  from  between  the  poiutSt 
is  always  from  axial  to  equatorial;  while  the  corresponding  rotation  of  a  diamagnetlc 
body  is  always  from  equatorial  to  axial.  The  deportment  of  wood  in  the  magnetic 
field  was  next  described.  Neoily  sixty  speciroens  examined  by  Prof.  Tynciali  were  all 
diamagnetic ;  all  of  tbem  were  repelled  bv  the  poles  of  the  magnet ;  cubes  of  each, 
when  stl8|»eilded  with  tbc  woody  fibre  horizontal,  set,  between  the  excited  poles,  with 
the  fibre  perpendicular  to  the  line  which  unites  the  poles.  Ttiinkiti^  ♦hn^  wood,  on 
account  of  its  aructore,  would  exhibit  those  directive  phenomena  which  had  beeude- 
BOBslrated  in  the  eaae  of  the  bodies  tnentiuned  at  the  comrocncement,  bars  were 
taken  from  nearly  forty  kinds  of  wood,  the  fibre  bein^  at  right  anglns  to  the  length 
of  the  bar ;  in  the  centre  of  the  space,  between  two  flat  poles,  all  those  bars  set  their 
lengths  from  pole  to  pole.  But  Prof.  Tyndall  afterwards  observed  the  remarkable 
ftct  that  hooiogeneoQS  diamagnetic  bodies  did  the  same.  Bars  of  sulphur,  of  salt 
of  hartshorn,  of  wax,  and  other  diamagnetic  tnbatances,  when  suspended  in  the  cen* 
tre  of  the  space  between  two  flat  poles,  set  their  lengths  from  pole  to  pole.  Now, 
as  diamagnetic  bodies  always  take  up  the  position  oi  weakest  force,  it  was  proved  by 
tteia  esperiments,  and  eorroboratea  by  others  not  cited  here*  that  the  line  jdning 
the  centres  of  two  flat  poles,  tontrary  to  the  general  opinion  hitherto  teceived,  wa» 
tht  line  of  minimum  force. 


On  ImprovemaUs  in  Snhf/tarine  and  Sf/hfrrrancan  Tekyrttph  Communica" 

tiOiin.    By  C.  F.  ^  AiiLEV,  London. 

Tlie  Inventor  explaiued  experiments  he  iiad  made  with  gutta  percha  covered  wires, 
tarying  from  30  to  1500  mifes  in  length,  and  showed  an  enlaiged  diagram,  the 

original  of  which  was  drawn  by  the  electric  currents  themselves  dect)m posing  solu» 
tion'*  nf  ferrocyanide  of  potR^'»!um  and  nitrate  of  ammonia,  with  which  the  paj)er 
was  saturated.  These  expcnmeots  showed,  that  the  electric  current  did  not  appear 
mUmAf  at  the  extreme  end ;  hot  the  wire  becoming  diarged  by  indnction,  like  a 
Ley  den  jar,  the  current  commenced  gradually  and  did  not  reach  its  maximum  power 
through  1500  mill's  of  wire  nntil  seven  seconds  of  time  had  elapsed,  and  contin.'iP'l 
flowing  out  seven  seconds  alter  contact  with  the  battery  bad  ceased  ;  that  wiiii  tiio 
ovdiaary  telegraph  systems  such  a  wire  would  require  fifteen  seconds  of  time  Co 
make  each  !>ignal,  and  as  several  signals  are  required  for  a  letter,  only  one  average 
word  could  be  transmitted  per  three  minutes.  Mr.  Varley  showed,  that  with  the 
submarine  and  subterranean  wires  between  Holland,  London,  Liverpool,  and  else* 
whcte,  the  Baines  and  Morse's  iustrumcots  would  only  work  at  speeds  too  slow  for 
commercial  pt:rposcs ;  but  that  by  aid  of  his  apparatus  these  wires  are  now  and 
have  bpeen  for  six  months  working  at  the  required  a^ced,  viz.  twenty>five  words  per 
minute,  for  which  300  alternations  of  current  per  romote  are  required.  The  effects 
of  tfic  former  two  telegraphs  with  these  wires  when  working  fast  is  to  run  all  the 
marks  together,  because  the  first  electric  imprtssion  has  not  ceased  when  the  second 
is  given;  but  his  apparatus,  by  spilling  the  charge  and  reversing  the  current  at 
every  move  of  the  key,  produces  rapidly  alternating  currents  through  the  wire« 
which,  though  very  weak  at  the  extreme  end  of  the  wire,  are  quite  sufficient  to 
actuate  hi^  galvanometer  relay,  which  acfiinte<»  a  local  battery  to  prtiduee  the  marks. 
The  little  aim  on  the  axis  of  the  relay,  iusteod  of  striking  against  a  dead  stop,  rubs 
abliquely  against  a  gold  spring,  filing  off  the  little  film  of  air  whidi  otherwise  would 
pftvmt  the  instant  comph  tir»n  of  the  local  circuit;  gravity  also  is  made  to  as^iist 
this  contact.  So  eeasitive  ts  this  apparatus,  that  four  elemente  of  a  copper  and  uag 
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battery  have  been  found  sufficient  to  work  from  Manchester  to  London.  He  added, 
**  Its  R«1vantage8  over  the  needle  systems  are, — it  requit  es  only  one  wire,  gives  a 

i)riDtcd  record  of  all  communication^  requires  but  one-iuurili  the  power  to  actntte 
1^  «h1  i«  not  iatermpted  by  a  conparatively  deftetim  insaUttioii.  It  gaiu  tbeai 
advantages: — 1st.  Tly  discharging  the  line-wire  between  every  move  of  the  key. 
2od.  Gravity  aiding  electricity  in  making  the  relay  contact,  thus  using  the  rao 
instead  of  tliu  dilTereuce  of  the  furcea.    3rd.  The  sliding  action  of  the  relay  contad; 
by  rabbing  off  the  thin  film  of  air,  gives  sure  and  instant  contact  with  a  wy  MBaU 
amount  of  battery  power.    4th.  It  will  work  through  a  very  considerable  nmonnt  of 
leakage  from  one  wire  to  the  other,  because  there  is  a  current  always  iiowing 
through  the  wire,  rendering  this  apparatus  peculiarly  adapted  for  wild  Mniaiddl 
in  the  air,  and  which  leak  from  one  to  the  other  in  damp  wenl]Kr»die  •oinaief 
the  intriirled  insulators  becoming  coated  with  moisture." 

iUter  dismissing  the  mechanical  difficulties  of  laying  a  cable  between  Et^^iand  and 
Am«riai,  he  stated,  '*  I  have  come  to  the  feHowingooncHiaiont  let.  If  a  wweciMkI 
hv  suapended  in  an  unbounded  non-conductor  or  atmosphere  widi  no  conducting 
body  near  it,  the  transmission  of  an  electric  current  through  it  would  be  instanta- 
neous, no  matter  what  the  length  of  wire.  2nd.  The  approach  ot  any  condttctm^ 
body  to  this  wife  would  (by  indoction)  redtwe  the  speed  of  the  tmnniiiiian  ei 
ehown  in  the  1500-mile  experiment.  3rd.  In  the  case  of  a  wire  coated  with  a  oon- 
condiictin?  substance  (such  as  Grntta  percha),  the  indoction  decrease*  in  the  saoie 
proportion  as  the  thickness  of  the  coating  is  increased.  4th.  The  conducting  power 
of  n  wire  ia  in  proportion  to  ite  aitbetanee«  tiie  inductlott  in  proportion  to  itiflr- 
face." 

He  then  calculated  the  dimensions  of  a  cable  3000  miles  in  length,  which  wooW 
transmit  twenty-hve  %vords  per  minute.  "  A  copper  wire  one-sixth  of  an  iaeh  m 
diameter,  eo«ted  with  gotta  percbn  to  tiie  depth  criT  nearly  brif  nn  nich,  wonld  be 

found  capable  by  aid  of  my  apparatus  of  transmitting  twenty-five  words  per  raino*.? 
3000  miles  ;  to  work  the  ordinarv  telegra])h3  the  copper  wire  mmt  he  threc-«ghtl>i 
of  an  inch  in  diameter  and  coated  with  gutta,  percha  three-fourths  ut  an  inch,  making 
a  total  diameter  of  abont  S  inchea." 

Mr.  Varlcy'a  appnr.itus  has  been  in  use  six  months,  both  by  the  Electric  We- 
graph  and  lutematiooai  Tel^raph  Cktmpamra* 


iVaft'ry  of  mme  Erperimenfa!  Researches  into  the  Application  of  tJte  I  Wte*e 
liatlery  to  the  JytiUiun  oj  Gunpowder.    Bp  Capt  W.\  iid.  H£' 

Cwt.  Ward  having  been  requested  by  Sir  John  Burgoyne,  Inspector-General  of 
Fortificntiooa,  to  carry  oat  eome  eiperimente  for  determining  Oie  best  form  of  wltde 

battery  for  military  purposes,  he  made  himself  fully  acquainted  with  the  labour?  of 
Ohm,  Wheatstone  and  others,  and,  whilst  verifying  many  of  their  theoretics]  re- 
searches, made  them  the  banes  for  his  own  inquiries.    After  a  most  ca^iiut  coB- 
parison  of  aereral  Iwtteries.  he  adopted  a  Grove's  battery,  the  solid  demnits  being 
zinc  and  platinum,  and  the  liquid  nitric  acid  and  dilute  sulphuric  acid;  and  he  finally 
ascertained  that  plates,  only  2  inches  square,  were,  perhaps,  the  most  satishdofj 
as  regards  work  and  cost.    'J  hese  he  arranges  iu  smull  eieiuentary  batteries  of  IB 
ptin,  which,  with  theoontaining  box,  occupya  spaeeof  only 7 inches  loiigr4ivto 
wide,  nrd  4  inches  deep,  so  that  eight  or  nine  of  these  elementary  bnttcries,  capibl* 
of  igniting  gunpowder  at  the  greatest  distances  likely  to  be  required  for  miliurf 
purposes,  would  be  arranged  in  a  space  of  1'  2"  by  1'  4"  or  1'  9"  by  1*4*.  Is 
carrying  out  his  experiments,  and  especially  in  determining  the  relative  value  of  fscb 
f:>rm  of  battery  and  the  effect  of  any  modincation  of  the  1  i;it*rrv  or  of  the  conducting  j 
wires  in  respect  to  the  calorific  effect,  C^pt.  Ward  found  that  the  detlection  of  the 
needle  of  the  ordinary  gahraoometers  was  ao  great  as  to  render  it  ndit  fcr  die 
estimation  of  differences  in  the  electrometric  force  in  such  powerful  currents;  and 
he  therefore  constructed  a  very  simple  instrument,  by  which  he  is  enabled  to  in- 
terpose one,  two,  or  more  pieces  of  thin  platinum  wire  in  the  circuit;  and,  rmag  | 
this  instrament,  in  conjunction  with  Pirof.  Wheatstone's  rheostat,  to  detensint  A« 
relative  forci  of  any  battery,  as  well  as  the  resistance  of  fhepllrtinnm  wire  itself,  br 
the  calorific  effect  exhibited  on  the  Awion  of  the  platinnm  wire*  These  leMsrc&a  i 
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lit  Mur  ppepMiag  for  publication  in  the  ProfeMioiud  "Hpen  of  the  Corps  of  Bo- 

jrine^rs,  and  nrr,  in  fact,  goino;  through  the  press;  but  Lieut. -Col.  Portlock  thought 
it  desirable  to  make  known  to  the  Section  these  first  labours  of  a  most  talented  young 
oCcer,  who  has  been  already  appointed  to  the  responsible  post  of  Master  of  the 
Australian  Mint.  He  was  first  recommended  by  Mi^or^Gen.  Leww  as  a  person 
highly  fitted  to  conduct  the  electrical  experimenta,  and  commenced  them  under  his 
wcction  at  Portsmouth ;  but  he  soon  passed  far  beyond  the  simple  experiments 
tfcfli  projected,  and  has  rendered  his  researches  not  only  valuable  as  a  scientific  work, 
tilatportaat  «■  u  oampli  of  ankiiioiu  ftudy  ivd  cirefal  fliperimeiit  to  bis  biolher 


ASTBOVOMY. 

iVaP  Obsem^ations  on  Solar  Spots  and  FcrcuItF,  and  their  true  Ca^tut, 
By  M.  Chacorn.vc.    (^Communicated  by  the  Abbe  MoiGNO.) 

M.  Chafomac  considers  the  solid  body  of  the  sun  to  be  surrounded  with  a 
Ininmia  envelope  extending  to  a  short  distance,  as  well  as  by  an  atmosphere  which 
it  lower  parts,  or  those  next  to  the  luminous  envelope  and  body  of  the  aun,  is  veiy 
dense:  detached  clouds  or  otlier  bodies  Unatiiig  in  this  atmospbeip  when  they  are 
hght  enough  to  fioat  outside  and  beyond  tlie  luminous  envelope,  cun^titute  spots,  aiul 
can  bt  shown  to  be  capable  of  exhibiting  all  their  usual  phsBnomena;  while  those 
"^hich  arc  dense  enough  to  descend  into  the  luminous  atmosphere  constitiitsd  fu^culaj; 
ttuMe  iowi^  stiU  wera  biddeo  from  view  by  the  brilUaocy  of  the  laminoiis  envelope. 


On  Meteorolites  and  Asteroids.        Mr.  Greg. 

TTie  author  brought  forward  some  circumstances  in  connexion  with  those  bodies,  not 
bilberto  noticed,  in  favour  of  the  theory  that  they  are  identical  in  nature  and  origin. 
Alter  stvkaiig  some  aigoments  against  tbetheory  of  tbe  atmoepberic  origin  of  aerolites, 
UKQief  ptooteded  to  give  an  abstract  of  some  results  he  had  lately  obtained  in  ana^ 
lysing  a  very  complete  catalogue  of  aerolite  falls.  It  would  appear  that  since  the 
year  1500  a.d.  there  are  179  authenticated  instances  of  faUs  of  aerolites,  the  month  of 
whose  fell  is  known ;  the  number  for  each  month  being  as  foUows  :-~For  January,  1 0 ; 
February,  15;  March,  17;  April,  14;  May,  15 ;  June,  18  fall8,~-first  half  of  the  year* 
Sgfalls  ;  July,  IQ;  August,  15;  September,  1 7 ;  October,14;  November,  l  'S ;  December, 
9  falls, — ftecond  half,  89  falls ;  giving  an  average  of  16'0  for  each  month.  The  most 
isqwrtaat  thing  to  notice  is  me  smaU  niimber  of  aSrolitss  registered  for  tbe  montbs  of 
December  and  January,  and  the  comparatively  large  number  for  June  and  July ;  the 
former  two  showing  but  19  instances  of  falls,  the  latter  two  37,  or  almost  aouble. 
^>ow,  granting  that  these  aerolites,  or  meteoroiitcs,  belong  to  the  system  of  the  Aste- 
roids, having  orbits  ther^re  whose  mean  distance  is  superior  to  the  eartii's  orbit,  it 
is  certainly  reasonable  to  conclude  that  it  is  when  the  earth  is  furthest  from  the  sun, 
I.  p.  at  her  aiihellon,  that  thr  niQctinc:;  with  aerolites  ts  rendered  most  probable.  Thi?  is 
what  wuuiii  rciiiiy  appear  tu  be  liie  case,  for  the  earth  ts  ut  her  greatest  distance  from 
that  lominary  on  the  aides  of  tiie  snmmer  solstice,  I.  e.  in  June  and  July,  precisely 
the  months  shown  tn  !)r  most  abundant  in  aerolites.  Mr.  Greg  then  referred  to  a 
recent  number  of  the  '  Coinptes  Kendus,'  in  which  there  is  a  paper  by  Le  Verrier  on  the 
a^iteroids.  M.  Le  Verrier  shows  by  calculation  that  the  sum  of  the  mass  of  the 
ffigDMOtary  planets  called  asteroids  cannot  exceed  one-fonrth  of  the  earth's  mass ; 
and  also  shows  it  probable  that  their  mean  mass  or  system  is  at  its  perihelion,  and 
consequently  nearest  the  earth,  at  the  time  when  the  earth  herself  is  on  the  side  of 
the  summer  solstice.  This  would  appear  again  confirmatory  of  the  theo^  that 
aerolites  are  the  minute  outriders  of  the  asteroids.  There  woold  appear  to  be  also 
further  evidence,  though  of  another  kind.  It  has  been  supposed  that  some  of  the 
larger  asteroids  have  irregular  and  angular  surfaces,  which  is  precisely  (he  case  with 
the  majority  of  the  meteoric  stones  whidi  fidl  to  the  eartii.  Again,  taking  the  « 
amtage  specific  gravity  of  aerolites  at  3*0  (thej  vary  from  17  to  3-9)*  Ibrther  In* 
dilMleviwOM  it  afforded  as  to  their  position  wttb  legaid  to  distance  from  tbe  toii^ 
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end,  taking  water  as  I  '0,  ^  followinf  fabl«  sIiowb  tb«  rdfttiw  dtntitie*  of  Mftnt 

of  the  planetary  bodies,  following  thu  order  of  their  distances  frora  the  sun  :  Mer- 
cur)',  15*7;  Venus,  5'9 ;  Earth,  5  (3;  Mars,  5-2  :  Aerolites,  3  0;  A'^tproids,  (?); 
Jupiter,  1*4.  Another  circumstance  relating  to  aerulitea  which  was  alluded  to  by 
Mr.  Greg,  was  the  periodicity  of  those  bodies,  and  he  nientioiied  more  particolarly  tfie 
I9th  of  May.  29ih  of  November,  13th  of  Dcrcmher,  15th  to  19th  of  Fcbnmn-,  and 
36th  of  July,  as  being  aerolitic  epochs,  aerulite  tails  having  been  recorded  on  the  foi* 
lowing  davst—Febniary  3. 10,  10,13,  15,  15,  15,  18,  18.  18.19.  19.25,27.27  ;  May 
9.  10.  17.17,  17.  18,  19,  19.  20,  22,  26,  26.27,28;  July  3,  3. 4.  7,  6, 1 2.  14.17.18, 
22,  24,  24.  26.  20.  26.  30;  November  5,  7,  H,  13,  17,  20.  23.25.27,  29.  29,  20.2P, 
30.  30;  December  11,  13.  13. 13,  13.  13.  H.  2j.  28.  Iq  referring,  ho wcrer,  to  the 
epochs  mott  remarkable  for  the  periodical  displaye  of  laminooe  meteore,  as  Novm* 
bcr  and  August  9th  to  14ih  days,  ^Tr.  Greg  observed  that  the  number  of  aerolites 
recorded  as  falling  on  those  days  is  remarkably  email*  indeed  under  the  average  of 
the  year,  for  out  of  165  falls  <tbe  dmy  as  well  as  month  of  fall  betag  known),  but 
four  have  fallen  between  the  9th  and  14th  days  of  August  and  NovemW.  Tht 
aerolitic  and  (luminous)  mrtenric  epochs  also  would  appear  to  differ,  with  the  ex- 
ception of  the  29th  of  November.  From  this  circumstence  it  seems  probable  that 
aerolitesr  and  the  majority  of  luminous  meteors  (especially  periodic  end  confiNnnebie 
ones),  are  resolvable  into  separate  classes  ;  and  in  corroboration  of  this  it  wnv  l>€ 
meotioned,  that«  while  the  number  of  aerolites  whose  falls  have  been  recorded  are 
•bout  equally  divided  for  tiie  first  as  for  Ae  aeeond  half  of  the  year,  this  is  very  far 
from  being  the  case  w^tth  laminous  meteors,  by  far  the  larger  numbers  of  which  are 
observed  during  the  second  half  of  the  year,  viz.  from  July  to  December.  "While, 
then,  we  consider  aerolites  as  belonging  to  asteroids,  with  orbits  superior  to  the 
eartii's,  and  partaking  of  the  nature  of  true  though  minute  plnnets,  the  majority  of 
luminous  meteors  may  be  considered  as  having  characters  more  in  conuu  ji)  nith 
comets.  It  has  been  shown  by  several  astronomers,  as  Olmsted,  Pierce,  Eriuao,  and 
others,  that  tiie  majority  of  periodic  meteors  have  orbits  inferior  to  the  ^rth's,  and 
their  perihelia  near  the  planet  Mercury.  Mr.  Greg  conclodcd,  after  making  some 
observations  in  favour  of  the  self-luminosity  of  meteors,  by  f^uggesting  the  probahilif^- 
of  their  having  a  nature  less  dense  than  that  of  aerolites,  but  denser  than  that  01 
€onct^  and  that  it  is  not  improbable  they  have  a  fluid  or  irisdd  nntnre. 


Oh  the  Variation  im  due  Raiet  Chronometers, 
By  Jons  Hartnup,  F.R.A.S.,  Liverpool, 

At  the  meeting  of  the  British  Association  in  this  town  in  1<^'^7,  a  Memorial  from 
that  body,  00  the  subject  of  a  nautical  observatory,  was  read  before  the  Town 
Council,  and  referred  to  a  special  Committee.   It  is  stated  in  the  Memorial  Uuit 
"among  the  various  objects  of  interesting  inquiry  which  have  been  brought  before 
the  British  Association  at  their  visit  to  this  large  and  enterprising  commerrial  town, 
is  the  condition  of  nautical  astronomy  in  the  merchant  serv  ice — a  science,  the  appii- 
eation  of  which  is  decidedly  the  most  important  to  mankind.    The  loss  of  life  and 
property  wliich  is  annually  caused  by  a  defective  knowledge  of  this  science  would 
astonish,  were  it  publicly  known."  Ader  urging  the  importance  of  erecting;  a  nan* 
tiod  observatory*  the  objects  of  such  an  establishment  in  a  port  Kke  tiik  tie  aaid  to 
be  the  "  accurate  knowletlge  of  Liverpool  time,  and  the  care  of  chroMMieterswfaAe 
in  port,  so  thut  a  captain  when  he  «niN  miy  receive  his  chronometers,  sure  both  of 
their  error  and  rate,  which  al  present  he  cannot  do.    In  this  the  Committee  have  no 
intention  of  disparaging  the  chronometer-makers  of  Liverpool,  for  it  is  stated  that 
even  in  I^ndonthe  times  obtained  from  celebrated  makers  hrn  r  l-ffered  two  minutes, 
and  these  two  minutes  might  have  caused  a  wreck."  I  have  quoted  the  above  catracu 
in  order  to  show  that  hopes  were  entertained  of  an  improvement  being  efleded  ia 
navigation  by  having  recourse  to  more  accurate  means  of  rating  and  testing  the  quality 
of  chronometers  employed  in  the  merchant  service.    In  accordance  wirh  the  wishw 
expressed  in  the  memorial  the  corporation  established  alirst-rate  nautical  observatory. 
This  observatory  has  now  been  in  operation,  so  far  as  regards  tfie  rating  and  fesstiBf 
of  chronometer?,  for  nearly  ten  years  ;  and  the  vm-  nrt-ivr  part  faken  by  the  British 
Association  ip  the  recommendation  of  its  establishmeuts  at  its  first  visit  to  this  town 
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leads  roe  to  hope  that  an  equal  degree  of  interest  will  be  takeo  at  tfaie«  ite  second  visit, 

in  the  results  of  onr  libours.    As  regards  the  purely  scientific  department,  the  oh-^fr- 
Tationa  have  for  the  most  part  been  printed,  and  the  liberality  of  the  corporation  in 
iopplying  tlie  observatory  with  the  magnificent  instramenta  with  which  these  obser- 
vations were  made,  will,  1  doubt  not,  be  highly  appreciated  by  the  distingtiished 
visitor**  now  in  this  town.    Tlierc  is,  however,  one  department  of  the  observatory  to 
which  public  attention  has  not  been  directed  so  fully  as,  1  think,  its  importance  de- 
terns— I  aliode  to  the  rating  and  testing  of  chronometers ;  this  being,  moreover, 
the  main  object  for  which  the  observatory  was  established.    In  the  Memorial  from 
which  I  have  (]Mot(  (!,  it  i-s  stated  that  a  captain  could  not  nt  tliat.time  obtain  the  cor- 
rect error  and  rate  ol  ins  chronometer,  in  consequence  of  the  time  not  being  accurately 
known.  Since  the  ealablishment  of  the  observatory,  this  deficiency  has  been  removed  i 
the  arrangements  for  obtaining  and  carrying  on  the  time  are  so  complete  that  no 
?en*iible  error  can  po-«il)ly  arise  in  that  way.    Having  arromplishcd  this  object,  our 
aixeutioa  has  been  diiected  to  further  improvements;  and  the  exc^msite  arrangements 
whidi  we  possess  Ibr  testing  time^keepers,  have  led  os  to  the  discovery  of  a  sooice 
of  error,  to  which  chronometers  employed  in  the  merchant  service  are  subject,  the 
importance  of  attendins^  to  which  I  will  endeavour  to  explain.  To  enable  the  manner 
to  hod  his  longitude  at  sea  by  the  chronometer,  he  is  furnished  with  its  daily  gain  or 
loss,  whidi  is  called  its  rait.   The  practice  atmoat  aniversslly  adopted  has  been  to 
t.-'.lke  for  granted  that  this  rate  is  uniform  during  the  voyage.    Chronometers  are  sup- 
pO!»ed  to  be  compensated  for  the  change'!^  of  temperature  to  which  they  must  neces- 
sarily be  exposed  at  sea  in  ditfcrcnt  latitudes,  and  cautaiuii  are  iostructed  to  use  the 
ssiM  rate  in  all  climates.  Now.  we  are  prepared  to  snow  that,  for  chronometen  em* 
plorcd  in  the  merchant  service,  the  average  change  of  rate  caused  by  changing  the  tem- 
perature from  4^  to  60^  Fahr.  la  seven  secowJa  a  day.    Hence,  if  we  ascertain  the 
nteof  a  chronometer  on  shore  with  the  most  &cru|)ulous  degree  of  accuracy,  in  a 
tmperatore  of  40"^,  and  this  chronometer  be  aftei  wards  taken  tosea  and  exposed  to 
a  temperature  of  Go^  for  the  short  period  of  eighteen  days,  the  accumulated  error  on 
Oreoiwich  time,  according  to  the  above>named  average,  will  be  upwards  of  two 
wontes,  and  an  error  of  two  minutes  it  is  stated  in  the  Memorial  before  referred  to 
night  cause  a  wreck.   This  variation  of  rate,  from  change  of  temperature,  differs  so 
m«ch  in  dlflTerent  time- keepers,  that  witlunit  a  trial  no  idea  can  he  formed  of  its 
amount  in  any  particular  chronometer.    In  order  to  show  this  more  clearly,  wehava 
compiled,  from  the  records  of  the  <^»servatory,  three  tables ;  eadi  tahh  ^ows  tiie 
change  of  rate  for  each  of  one  hundred  chronometers,  caused  by  changing  the  tem- 
perature to  the  extent  named  in  the  respective  headings.   Notwithstanding:  the  trreat 
ctiaDge  of  rate  (shown  by  the  tables  to  have  been  produced  by  change  of  temperature)* 
we  ind  that  in  nineteen  cases  out  of  twenty  the  original  rates  return  the  instant  that 
the  original  temperatare  is  restored.   On  an  average  of  aboat  one  dinmomcter  in 
twenty,  it  ig  found  that  the  rate  changes  in  the  most  capricious  manner  with  almost 
every  change  of  temperature ;  and  an  examination  of  our  records  will  show  that  the 
■sa  rates  w  soch  chronometers  are  equally  uncertain,— no  dependence  whatever  can 
be  placed  on  them.    Such  imperfect  time- keepers  have  necessarily  been  rejected  in 
formi'ig  the  table!*,  but  in  other  respects  the  chrnuomelers  were  taken  in  succession 
as  they  were  presented  at  the  observatory.    1  hey  are  arranged  in  the  order  ol  change 
of  rate,  beginning  with  Uie  chronometer  which  gained  the  most,  and  ending  with  that 
which  lost  the  most.    In  Table  I.,  the  average  change  in  the  daily  rate  caused  by 
changing  the  temperature  from  40°  to  (jo*^  is  ('>"'97  ;  fnkinrx  the  two  extremes,  one 
chronometer  in  the  humired  gmned  16''  3,  and  one  lo^t  72  '  2  a  day,  by  changing  the 
tsmpemtore only  TOP;  the  average  change  of  rate  of  the  first  ten  in  the  hundred  is 
7"'l  gaining;  the  average  of  the  second  ten  h  0"  3  losing;  and  the  average  of  thr 
last  ten  in  the  hundred  is  29"'8  losing.   There  arc  fifteen  chronometers  in  which  the 
loss  is  more  than  4"  and  less  than  5"  a  day,  and  there  are  six  in  which  the  loss  is 
more  tiianS"  aod  lees  than  9"  a  day  ;  so  that  it  is  quite  possible  for  h  captain  to  have 
two  or  three  chrnn  mcters,  all  of  which  might  place  the  ship  in  nearly  the  same  longi- 
tade,and  this  longitude  might,  nutwith8tauding,by  the  accumulated  errors  of  the  chro- 
nometers in  two  or  three  weeks,  be  wrong  to  an  arooant  sufficient  to  place  the  ship  in 
dssger.   Tables  II.  and  III.  show  the  change  of  rate  caused  by  changing  the  tem- 
poMiuc  from  <Kf  to  80°  aod  from  6(f  to  Bif  respectively  i  the  varialion8«  it  will  be 
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before  stated,  that  about  5  per  cent,  of  the  chronometers  which  have  passed  through 
the  observatory  nro  altogether  unfit  to  be  used  for  nautical  purposes.  With  the  means 
which  we  possess  for  testing,  there  is  nu  difficulty  in  detecting  such  chronometers  in 
atriil  of  two  or  three  weeks.  With  regard  to  the  renainiog  95  per  cent.,  it  appears 
that  very  rrrat  dependence  may  he  placed  on  them  if  wr  take  into  consideratinn  the 
chaoge  of  rate  due  to  change  of  temperature.  Unfortunately,  we  have  no  record  of 
the  tnnperttiife  to  wfaidi  the  chrooometms  that  hsve  peeeed  through  tbeoheenrttory 
have  been  eiposed  during  the  voyage  ;  but  we  find  that  the  average  of  the  sea-rates 
of  chronometers  employed  in  the  North  American  trade  aerees  with  thp  rates  of  the 
same  chronometers  on  shore  in  a  temperature  of  about  Go^,  and  that  the  average  of  the 
•eamtee  of  chrooometen  which  have  been  exposed  to  •  tropical  dhhate  daring  great 
part  of  the  voyage,  agrees  with  the  rates  of  the  same  chronoTneters  on  shore  in  a 
temperature  of  about  80^.  The  regularity  with  which  we  find  this  to  take  place  is 
tow  aa  to  l6ave  no  doobt  as  to  tiie  advantage  which  an  btelUgent  navigat<M'  woald 
derive  by  correcting  tlie  rate  of  an  imperfectly  compensated  chronometer  for  change 
of  temperaturo  when  the  voyage  is  long  and  the  climate  changeable.  Captains, 
however,  have  never  been  instructed  to  do  this  ;  such  a  inetiiod  uf  proceeding  fomas 
no  part  of  their  education ;  and  even  ia  the  examination  which  all  are  now  compelled 
to  undergo  before  they  take  the  commrind  of  a  ship,  their  attention  is  not  even  drawn 
to  the  possibility  of  the  rates  of  chronometers  being  affected  by  change  of  temperature. 
Tk6  tatce,  as  before  stated,  are  aWMMd  to  be  onubnn  In  all  ciimateet  Tht  (UAtmft 
oworrs  0(  the  300  chronometers,  the  variable  rates  of  which  are  shown  in  the  tables, 
were  made  acquainted  with  this  imperfection  fnr  the  first  time  when  they  sent  their 
chronometers  to  the  Liverpool  Observatory.  1  mn  not  aware  of  the  existence  of  any 
other  establishmmt  In  the  world  in  which  captains  of  merchant  ships  Mm  obtain  any 
infoririation  relative  to  the  variation  of  the  rates  of  the  ir  chrnnometers  in  diffcnnit 
temperatures.  Attention  appears  to  have  been  exclusively  directed  to  accurate 
astronomical  means  of  determining  the  rate.  Now,  our  records  show  Uiat  Ae  amiga 
variation  of  rate  caused  by  changing  the  temperature  so  small  a  quantity  as  one 
degree  of  Fahrenheit,  is  very  much  preater  than  the  probable  error  in  the  rate 
arising  from  any  imperfectiou  in  our  asLrouomical  m^ms  of  determining  it«  If  we 
assvne  the  rate  to  he  affected  by  no  other  canse,  the  variation  arising  from  diai^ 
of  temperature  is  ho  great,  that  unless  we  take  it  into  account,  thr  ngrrrmmt  between 
the  land  and  sea-rate  must  be  the  result  of  mere  accidental  coincidence,  and  practkaliy 
this  is  found  to  be  the  enae.  PkDibisioaal  raters  aialte  tiieauelves  aeqnanited  with 
the  sea-rates  of  the  various  chronometers  whidi  pass  through  their  hands,  and  then 
adopt  the  shore-rates  to  them.  The  cause  of  this  variation  betwern  the  shore  and 
sea-rate  is  generally  supposed  not  to  be  known.  The  duty  ul  tindiog  out  the  amount 
variation  by  eolleetiog  and  discussing  the  sea-  iad  sliore»rates  is  confided  to  fSbM 
professional  rater,  and  cnptain^  nre  ke[)t  in  ignorance  ofitsexistenrr* ;  =n  that  a  Change 
of  temperature  may  at  any  time  be  the  cause  of  the  chronometer  deceiving  both  the 
rater  and  the  captein.  nat  serious  Asasters  do  oecasionslly  oecor  Ihm  this  cmat 
-there  cannot  be  a  ddubt  i  and  it  is  quite  certain  that  they  might  be  avoided,  either  by 
captains  being  made  acquainted  with  the  variation  of  mte  peculiar  to  each  of  thrir 
chronometers,  or  by  makers  removing  the  fault  by  cOccting  a  more  perfect  compen- 
sation. Wifli  respect  to  the  former  method,  oar  records  show  that  In  an  obeervatory 
provi  icd  with  the  necessary  apparatus,  it  is  quite  practicable  to  ascertain  thr  vnriation 
of  rate  due  to  chaoge  of  temperature,  and  to  supply  captains  with  the  means  of 
making  the  correction.  Withr^aidto  the  latter,  the  attention  of  chronometer-makers 
has  been  directed  to  the  subject  Ibr  many  years  i  numerous  methods  have  been 
patented  professing  to  effect  a  more  perfect  compensation,  and  wo  find,  by  the  pub- 
lished rates  of  the  chronometers,  which  are  now  sent  to  Greenwich  annually  tor  trial, 
that  three-fourths  of  them  are  said  to  have  some  improvement  intended  to  remove 
this  serious  drffct.  Now,  what  is  the  effect  of  all  this  upon  chronometers  employed 
in  the  merchant  service  ?  We  need  only  to  appeal  to  the  results  shown  bv  the 
tables  which  I  now  present  for  an  answer:  they  show  how  eic^ively  those  chrooo- 
nicfters  lose  at  the  two  extremes  of  temperature,  and  instead  of  three-foarths,  as  at 
Greenwich,  having  some  improvement,  we  find  the  ordinary  imperfect  method  of 
effecting  the  compensation  almost  universally  hod  recourse  to.  The  practice  adopts 
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by  makers  of  applying  their  improvements  to  chronometers  intended  for  the  nayy, 
and  not  applying  them  tu  those  intended  for  the  merchant  service,  has  doubtless 
arisen  from  the  knowledge,  that  in  the  former  they  would  be  tested  at  the  Qreenwich 
Observatory  previous  to  tl^ir  being  purchased ;  while  in  the  tatter,  captains  and  thoee 
about  to  purchase  chronomrtrr'?  have,  till  lately,  hud  no  means  of  testing  them,  or 
making  thenuelves  acnuainted  with  the  advantage  of  any  improvement  in  the  com- 
pensation t  and  now  raat  thie  great  boon  is  offered  them  in  Liverpool*  tihrongh  the 
libera! it \  of  the  corporation,  tlie  advantage  to  be  derived  from  it  13  so  little  under- 
stood that  but  comparatively  few  avail  themselves  of  it.  If  8ome  method  could  be 
devised  of  disseminating  knowledge  on  this  subject  amongst  captains,  shipowners, 
and  onderwritgre  all  of  whom  arc  deeply  interested  in  a  quick  and  secure  passage 
— surely  «ome  mcnns  would  be  taken  for  testing  all  chronometers  in  those  tempe- 
ratures to  which  ships  are  liable  to  be  exposed  at  sea  previous  to  their  being  placed 
in  the  haode  of  captaine.  By  so  doing,  navigation  would  be  greatly  facilitated  and 

rciidc  rrd  much  more  secure  ;  and  the  best  tnethod  of  art  r  inplishing  this  object  is, 
I  think,  a  subject  welUworthy  of  the  consideration  of  the  British  Association;  for  it 
will  be  found  that  we  are  in  possessiofi  of  most  undoubted  evidence  that  the  rates  of 
chnmometera  now  employed  in  the  merchant  service  are  so  mnch  affected  by  change 
of  temperature  as  to  render  ihefn  very  unsafe,  and  even  dangerous  instruments,  in 
the  hands  of  captains  who  are  unacquainted  with  the  facts  which  I  have  so  im- 
perfectly developed  in  this  brief  notice.  We  therefore  entertain  the  hope  that  mofe 
efficient  and  systematic  efforts  will  3()eedily  be  niade  to  diffuse  the  requisite  informa- 
tion amongi^t  all  those  who  are  personally  or  otherwise  interested  in  these  important 
matters,  which  i  have  now  presumed  to  bring  under  the  notice  of  the  British  As- 
sociation • 
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Notes  on  ike  British  Association  Catalogue  of  Stars, 
By  W.  S.  J  A  con,  Director  of  the  Madras  Observatory, 

The  catalogue  nf  stars  published  by  the  Association  in  1S45,  tliough  com- 
pikd  I'rum  the  btat  data  available  at  the  time,  is,  as  regards  the  places  of  many 
MMithern  stin,  erroneous,  owing  to  the  imperfect  nature  of  the  data,  especially  those 
depending  oo  Lacaille  and  Brisbane. 

A  thorough  revision  of  the  ?  atf^logtie  was  tlicrcfore  commenced  at  Madras  in  IS49. 
aod  corupleteil  in  1853,  by  oiiscrving,  in  most  cases,  at  least  three  times  with  both 
tranait  and  moral  circle,  etery  uumber  to  which  any  doubt  attached  between  the 

N.  F.  D.  40°  and  155°,  and  in  a  few  cases  a  little  beyond  these  limits. 

Tlie  subsidiary  rnmloi'ue  thus  formed  has  been  printed  in  the  last  volume  nf 
'  Madras  0bservaUuu6,'  which  should  ere  now  have  been  on  its  way  to  the  India 
Hooae. 

Tlic  general  results  of  tl  o  r-vlRlon  may  be  briefly  stated  as  follows  : — In  all,  1503 
numbers  were  examined;  of  these  the  undermentioned  55  were  missing*  viz.;— 


186  3707  dup.  of  3706?  5741 

278  4399  5770  dup.  of  5772? 

434  4669  58l6-dup«  of  5816  ? 

534  4  0^3  5849 

601  dup.  of  596 5025  5923 

643  5162  5928 

931  5S4I  dap.of6347?  6543 

935  5349  dop^  of  5350  ^  6725 

969  5415  6770 

3018  5482  6775 

S686  5491  6898 

3333  5524  C917 

3338  dup.  of  3323  ?  5663  7203  dup.  of  7  2 1 0  ? 

3401  5665  7914  dup.  of  7225  } 

3454  5C72  7467  dup.  of  7466  } 

346 1  5685  7') 76  dup.  of  7575  } 

3483  5707  8042 

3535  6735 

3586  '  5738 

Twelve  niimben  narked  as  Nebube  were  eianiineda  vix. : — 

9511  3693  5300 

2766  3944  5470 

3247  4485  6201 

3547  5040  7457 


and  werelbond  to  be  clusters  of  small  stars,  5  of  which  contained  a  star  sufficiently 
conspicuous  to  he  identified,  and  were  therefore  ittcliided  iu  the  catalogues  but  tM 
rcmainiDg  7  were  of  necessity  omitted. 

The  places  of  1440  numbers  were  recorded ;  71  of  which  were  found  to  differ 
from  the  B.  A.  Catalogue  by  more  than  2*  of  R.  A.,  or  10"  of  P.  0.»aiid  89  more  in 
which  the  differcnre  wn-  brtwr-m  1*  and  2*.  Of  these  17  are  accounted  for  as 
mistakes  of  gross  quantities,  such  as  l*"  &c.  of  R.A.,  or  10'  &c.  of  P.  D. 

WiA  the  above  eiceptbna,  the  agieemeot  of  the  obsened  |daew  with  the  Cala- 
loguc  is  in  general  very  close,  and  In  the  cases  of  those  Stan  which  depend  upon 
Groom  bridge,  remarkably  so. 

The  proper  motioos  assigned  in  the  Catalogue  have  been  in  some  cases  confirmed ; 
bol  aa  regards  most  of  Uie  soothem  atars,  Uiey  have  been  either  neipitived  or  ren- 
dcfsd  doubtful,  and  the  question  moat  Uierefore  stand  over  to  be  decided  by  fnture 
observations.   


On  Mhromeineal  tmd  Photographic  Drawings  of  lA«  lamof  Surface, 

By  JoHV  Phillips,         F.BJ8n  F,0.8, 
The  author  presented  drawings  of  parts  of  the  moon  by  Prof.  ChalUs,  Prof.  P» 
8myt^  Iii4  himself,  photographic  reprceentationa  firom  hia  own  telescope^  and  the 
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•chromatic  of  the  Liverpool  Obtervatory— and  other  light  pictures  commanicated 
for  the  occasion  by  Dr.  Lee  and  Mr.  Nasmyth.  Ho  called  a'tention  in  particular 
to  three  large  drawings  of  the  Mare  Crisium,  alter  sunnst-  on  iliat  part  of  the  lunar 
torfftce,  ftt  mid-day  on  the  same,  and  before  sunset,  executed  by  Prof.  Smyth  t  and 
to  diagrfliTis  of  Plafn  and  the  regions  around  it  hy  Vtn(.  Chailis.  In  rnmmcDting 
on  the  results  of  the  labours  of  the  Committee  during  the  past  year,  Prof,  i'hiilips 
drew  attention  to  the  methods  employed  by  Prof.  Smyth  and  Prof.  Challis,  whidi 
combined  instramcntal  measures,  eye  sketches,  and  finished  designs,  and  presented 
the  varied  aspects  of  the  lunar  surface,  depending  on  the  angle  of  illumination  which 
had  been  expressly  indicated  by  the  Committee.    He  remarked  on  the  cootuiQiliy 

f [rowing  exactn^  With  which  the  telescope  was  applied  to  the  deltneitioii  of  wt 
unar  scenery,  which,  to  inferior  instruments  ftppctring  mootb  and  even,  rrrf»led 
itself  to  more  powerful  scrutiny  as  altogether  uneven,  mostly  rugged  land,  deeply 
cut  by  chasms,  and  soaring  into  angular  pinnacles.  The  so-catlfKl  seas,  ooder  dus 
•eratiny,  appear  deatitnte  of  water,  end  their  surface,  under  low  angles  of  ieeidait 
light,  becomes  roughened  With  little  points  and  minute  craters,  or  undulated  by  long 
winding  ridges  of  very  small  elevation,  comparable  to  the  gravel  ridges  of  Irelaod 
and  Scandinavia*  On  the  question  thus  and  in  other  ways  raised  for  dtscussioQ, 
whether  the  moon,  now  dewid  of  water  on  the  ftce  she  piesents  to  os,  eontaiu 
traces  of  ancient  watery  movement.  Prof.  Phillips  called  attention  to  the  budj  r 
straight  rifts  and  winding  "Rillen,"  as  the  (lermans  call  them,  whtcli.  tn  uar 
telescopes  only,  reveal  themselves  in  many  tracts  of  Uie  lunar  land.  One  oi  taem. 
Mare  Nabiaro,  is  really  a  fault  line,  48  miles  loof,  tiie  vertica]  moveaMoft  gnskr 
at  one  end  than  the  other — others  cross  several  craters  diametrically— some  are 
rugged  ravines — man v  only  a  few  hundred  feet  Rcm??  And  turning  to  Gassendi, 
the  mountain  which,  in  connexion  with  More  Humurura,  had  been  allotted  to  hiai' 
self  for  his  surrey,  he  diacribed  its  long  encircling  wall,  broken  throagb  tow&r^ 
Mare  Tlumorum,  duplicate  in  one  part,  crossed  by  three  deep  narrow  ciefts  in 
another,  and  partly  interrupted  by  a  great  oval  crateritorm  appendage,  wbicii  a 
broken  down  or  dcticieut  on  the  side  against  the  great  crater  of  Gassendi.  Ueie, 
concentrating  to,  or  diverging  firom,  the  emaller  crateriform  appendage,  sis  IM, 
but  ohly  with  goml  instruments,  many  branching  ridc'c^  and  hollows,  whose  stenii 
are  towards  the  small  crater,  and  whose  extremities  reach  towardH  the  mouatams 
in  the  middle  of  Gassendi.  If  these  are  branching  tracts  of  volcanic  matter  pomid 
out  from  the  smaller  crater,  their  slope  will  be  trom  it;  if  th%y  be  doe  ft» sUurial 
action,  their  "^Inpe  will  be  towards  it;  and  this  is  a  test  which  perliap*  caok 
acxurately  applied  in  this  situation,  by  carefally  delioeating  the  shadows  wbtcb  fall 
in  morning  and  evening  liroai  the  lofty  walls  of  the  crater* 

In  speaking  of  the  progress  made  by  himself  since  the  meeting  in  1854,  and  by 
the  Committee  and  the  Liverpool  Photographic  Society  in  obtaining  light- pictures 
of  the  moon,  he  remarked  as  of  good  augury,  in  his  own  case,  the  accelemlioo  oUk 
ftticen,  so  that  80"  were  now  more  than  snffideatfbr  m  9»indi  pictaie,  whilsttir 
were  employed  in  1853  on  a  picture  only  li  inch  across.  The  liverpool  (iboto- 
graphers  had  now  obtained  many  good  pictnresi  and  had  been  snccesiftil  in  eslsiis- 
ments  by  daylight. 

Attention  Wis  Airther  called  to  the  augmented  blackness  in  thephotogn|ikf  w 

certain  shadows  of  the  moon,  and  the  fidelit\'  with  which  the  relative  brigbtn€S«« 
the  mountains  and  radiatinn^  light  spaces  were  rrndrrt  d  in  them — circumstaocei^ 
importance,  as  Ukeiy  to  lead  itereafter  to  some  guud  idea  of  the  reBectiog  powVV 
other  pceuUarities  of  the  lunar  surface. 

Researches  in  Meieoric  Asfro7nm\}/. 
By  Daniel  Vauohan^  Cincinmli,  Ohio, 
Astronomical  observaticms  have  latdy  fbrnished  gnNmds  Ibr  tlie  oploioii  tiul  vs 
planets  do  not  revolve  in  an  absolute  vacuum,  and  umt  tfwy  cannot,  therefore,  etut 
for  ever  in  their  present  conditirm.  Every  return  of  Encke's  comet  V ring*  intelli- 
gence of  a  rare  medium  disseminated  through  space  ;  but  I  think  that  more  relia^ 
mdications  of  this  subtle  fluid  may  be  derived  nom  its  efActa  on  the  oibits  of «» 
meteors  which  are  now  recognized  as  members  of  the  solar  system.  Id  trarer^trg 
any  flaid  i^th  the  same  rapidity^  spheras  of  different  Magnitudes  saitna  sdiBis"' 
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Ikni  of  velooty  invenely  proportional  to  fhelr  densities  and  their  diameters ;  and  the 

orbits  which  they  might  describe  aroand  the  sun,  in  such  circumstances,  should 
diange  in  a  correspond  in  er  decree.  If  an  eight-inch  iron  ball  moved  in  the  path  the 
earth  now  describes,  there  should  be  a  greater  reduction  in  the  magnituiic  ut  its 
oriiit  after  two  years,  than  the  earth's  orbit  conld  experience  in  one  miuion  centuries. 
Very  small  meteors  or  shooting  stars  are,  therefore,  extremely  sensitive  to  effects  of 
a  resist! o!?  medium  ;  and  they  seem  well  calculated  to  senre  as  a  test  of  the  per« 
fiectiou  oi  the  vacuum  in  the  celestial  spaces. 

This  delicate  test  wonld  be  unavailable  were  it  not  for  the  translatory  motion  of 
our  system,  and  the  great  eccentricity  of  the  orbits  which  meteors  describe.  ^Yhen- 
ever  the  size  or  density  of  the-e  bodii'-*  in  sj>  >.mall  that  they  lu  v  much  more  sensitive 
to  the  re&i^lancc  of  the  medium  iliuu  liiey  arc  tu  plauclary  uttractiou,  the  ploues  of 
tbeir  orbits  must  be  gmdoally  brought  into  a  coincidence  with  the  track  which  the 
sun  describe-  tlirr)ugh  space.  The  transverse  axes  of  their  orbits  will  also  trml  to 
assume  a  dctcrmmate  position.  If  their  velocity  be  impeded  by  the  medium  while 
they  approach  the  sun,  the  lines  of  apsides  will  advance  in  the  direction  of  their 
orbital  motions;  but  this  apsidal  change  will  be  reversed  by  any  similar  impediment 
which  they  mfiy  receive  w!:ilr  retiring  from  the  central  luminary.  These  opposite 
eflPects  neutralize  one  another  when  the  transverse  axes  of  the  meteoric  orbits  are  per- 
pendicular  to  the  line  of  the  sun's  translatory  motion.  By  this  arrangement  also 
the  ioflaenee  of  the  medium  in  diminishing  gravity  on  one  side  of  transverse  axes 
should  become  just  adequate  to  counterbalance  the  effects  ari^iii;^  from  its  augmeu* 
tatk>a  of  gravity  on  the  opposite  side.  The  orbits  of  the  suiailest  meteors  must» 
tlmefore,  nave  uieir  transverse  axes,  in  most  cases,  located  near  n  plane  perpendi- 
cular to  the  sun's  track.  In  their  perihelia  these  bodies  must  necessarily  move» 
either  in  the  same  direction  as  the  sun,  or  take  an  opposite  cottxse.  In  the  former 
case,  their  orbits  should  continually  diminish  io  eccentricit]r«  and  finally  become 
indifferent  to  the  control  of  the  medium  on  tiieir  position  x  in  the  latter  case,  their 
orbits  will  become  more  eccentric,  and  have  their  transveise  axes  oonfinsd  to  a 
■lore  limited  range. 

The  indueuce  of  planetary  attraction  on  orbits  of  this  character  is  much  circum- 
•eribed,  and  it  can  onlf  change  the  position  of  their  planes  by  turning  them  aJiout 

the  line  of  the  solar  motion.  If  the  planets  all  moved  in  the  ecliptic,  their  action 
should  ultinmtely  bring  into  thi^  jilane  the  transverse  axes  of  most  of  the 
ellifMcs  whicii  meteors  describe  ;  and  this  change  would  be  permanent,  not  periodi- 
cal.   Immense  swarms  of  these  small  bodies  should,  therefore,  be  congregated  into 

a  vast  zone  extending  in  the  direction  of  the  sun's  motion,  and  intersecting  the 
ecliptic  about  90°  from  the  point  in  space  to  which  he  is  advancing.  In  this  nninner 
we  may  account  for  the  origin  of  the  meteoric  zone,  through  which  the  eatih  passes 
on  the  lOth  of  August.  It  is  evident  that  the  action  of  the  planets  in  causing  this 
arrangement  is  far  more  effective  when  the  motion  of  the  meteors  is  direct  than 
when  it  is  retrograde;  and,  for  this  and  another  reason  previously  noticed,  no 
remarkable  appearance  of  shooting  stars  could  be  expected  in  the  opposite  ]>uii  of 
tiie  ecliptic. 

Tlip  irrrat  frills  nf  "^hooting  stars  which  sometimes  occur  on  the  12th  and  i:uh  of 
November,  seem  to  indicate  the  existence  of  another  meteoric  zone  perpendicular 
to  the  one  just  noticed,  and  to  the  ecliptic ;  and  its  origin  may  be  ascribed  to  the 
small  influence  of  the  plnneta  in  deflecting  meteors  occupying  this  region  from  the 
planes  in  which  thev  move.  The  zone  which  the  earth  crosses  on  the  8th  and  10th 
of  August,  seems  to  contain  far  the  larger  collection  of  these  small  and  light  bodies; 
bat  as  the  earth  passes  throngli  the  central  regions  in  which  tbejr  are  least  abun* 
dantly  congregated,  the  appeanuace  of  shooting  stars  on  these  ni^ta  can  give  no 
adequate  idea  of  the  immense  swarms  of  meteors  encircling  the  sun  There  is  also 
much  reason  tu  beUeve  that  the  innumerable  host  of  meteors  in  this  zone  reflect  a 
considerable  portion  of  the  solar  rays,  and  thus  cause  the  phienomenon  of  the  Zodiaettl 
Ia^:  but  1  can  regard  these  bodies  as  eternally  self-luminous  while  wandering  in 

rre.  I  have  shown  in  another  place  that  the  light  which  they  emit  on  visiting 
earth,  arises  from  the  great  pressure  they  impart  to  the  luciferous  atmosphere 
of  our  planeto }  and  that  the  compresrion  of  a  similar  atmospbeto  by  the  aun't 
pownfiil  ntlnctioB  canaca  his  perpetual  brilliancy. 
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T1DB8. 

On  Mr,  SuperitUendaU  Bacbe's  Tuk  ObmnaOmu. 
By  the  Rev.  William  Whbwbll,  DJ).,  FJt^. 

In  the  earlier  part  of  my  reMurdiM  of  the  tides,  of  which  an  account  has  been 

givcQ  to  the  British  Association  on  various  occasions,  I  had  to  speak  principally  of 
the  accessions  made  to  our  knowledge  of  that  subject  i  but  in  recent  years  1  have 
more  than  once  made  ramafti  before  this  Section  on  oar  ignorance  of  the  same  aabject, 

— meaning  by  that,  that  there  is  much  knowledge  which  we  naturally  wish  for,  and 
which  is  within  our  r(  acli ;  Lut  which  wo  have  not  obtained  and  are  not  obtnloin^. 
The  views  which  I  have  there  given  arc  further  illustrated  by  the  results  of  the  tide 
observations  made  by  the  American  Coast  Survey  onder  Superintendent  Bache.  Ono 

of  the  prominent  points  of  our  i  '■nnrnTir.?  i-  ,  ihn  nnt'jrc  of  the  movrmorit^  nf  the  water 
which  produces  the  oceanic  tide:^.  When  the  progress  of  the  tides  on  different  coasts 
was  represented  by  cotidal  lines,  it  was  found  wese  Imes  made  a  my  acute  angle  with 
the  coasts  which  they  met,  and  that  the  cotidal  lines  crossing  the  ocean  were  very 
convex.    The  cront  scries  of  tide  observations  made  on  the  coast  of  Fnrope  and 
America  in  183j  and  1830,  made  this  feature,  tlic  acutcness  of  the  angle  made  by  the 
lines  with  the  coast,  stronger  still.   Hie  results  of  Mr.  Bacfae's  observations  make 
the  cotidal  lines  on  the  coast  of  Nnrth  America  still  more  nearly  pnrallel  to  the 
coasts.    From  this  arises  a  great  difficulty  in  drawing  any  cotidal  lines  across 
oceans,  and  indeed  a  doabt  whether  cotidal  lines  are  proper  modes  of  representing 
oceanic  tides ;  though,  doubtless,  they  are  the  best  way  of  combining  and  representing 
our  observations  of  littoral  tides.    The  result  is,  that  we  are  led  to  consider  whether 
the  oceanic  tides  may  not  be  produced  by  a  great  oscillation  of  the  ocean,  the  littoral 
tides  being  derived  firom  thcin,  and  propagated  by  cotidal  lines  like  waves  along 
canals.    [This  view  was  proposed  by  Capt.  FitzRoy  as  we]!  as  by  Dr.  \\1k  w,  11 
several  years  ago.]    In  what  manner  the  ocean  really  moves,  to  produce  the  tides,  la 
not  likely  ever  to  be  made  out  by  tide  observations  made  by  separate  parties 
ageudo    but  might  probably  be  determined  by  means  of  an  expedition  (a  single  ship) 
«cnt  out  to  hunt  the  tides  ; — to  follow  them  from  place  to  place,  according  to  the  order 
and  manner  suggested  by  the  observations  thcmselvca,  till  their  connexion  is  ruade 
out.  M  r.  Bache's  survey  has  also  produced  other  very  curious  and  important  results. 
It  has  .shown  the  existence  of  the  diurnal  tide  on  the  coast  of  Cahfornia,  in  the  Golf 
of  Mexico,  and  in  other  places ;  and  it  will  lead  to  tide  tables  of  the  American  portsb 
irhich  will  soon  be  published.  Mr.  Badie«  after  eneonntecing  some  dlflcolties,  Ins 
now  obtained  sufficient  mean  of  pursuing  his  survey,  and  is  doing  so  witii  gieut 
energy  and  success. 


Mktborologt. 

On  Me  DiitribtUion  of  Ram  m  Me  TanpetaHe  ZoMt* 
Bjf  Ftofenor  Dov«»  iferlm. 

The  author,  after  giving  a  brief  account  of  the  manner  in  which  rains  are  found 
normally  to  prevail  in  the  Torrid  Zone,  and  the  causes  which  produced  them,  chief^v 
the  ascending  currents  at  the  heated  equatorial  region,  then  proceeded  to  point  out 
the  numerous  cnu$^es,  general  and  local,  which  gave  rise  to  a  diflferent  and  greatly 
diversified  distribution  of  rnin  in  the  Temperate  Zones,  but  showed  that  there  were 
some  localities  in  the  middle  of  continents,  as  in  Russia  and  America,  where  a  very 
similar  occurrence  of  causes,  such  as  prevailed  in  the  Torrid  Zone,  produced  very 
similar  results. — Col.  Sykes  mentioned  several  places  in  the  Ghauts  in  India,  where 
circumstances,  similar  to  those  noticed  by  Prof.  Dov?,  could  be  observed.  In  that 
single  locality,  arising  chiefly  from  difFerenees  of  level,  and  of  the  manner  in  which 
the  ascending  currents  of  warm  and  damp  air  were  guided  by  the  character  of  the 
inequalities  of  the  surfaces,  every  variation  of  fall  of  rain  from  30  to  300  inches 
deep  in  the  year  could  be  found. — Capt.  FitzRoy  pointed  out  similar  corroborations 
ti  iW.  Dove's  views  ftom  his  own  obiervatuma  in  Soodi  Ameikui  ami  VpbIU 
FhiUipa  adduced  several  exemplificutioiif  fnm         lucalitiet  la  Eugltpd. 
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CimimMalkm  cf  Remarks  an  the  Climate  of  SiJvAampUm, 
By  John  Drew,  Ph.D,t  F^M.A.S, 

This  communicfitinn  wn.^  in  continuation  of  a  paper  prir.trti  in  full  in  the  'Report 
of  the  British  Association  for  1S51  and  it  likewise  embraced  general  observations 
on  sobjects  connected  with  practical  meteorology.  The  tabl^j  which  have  been 
publiabed,  contain  the  re  nlt^  of  obiervatioDS  taken  three  times  daily  through  the 
years  1848,  1849.  1850.  Tlicsc  now  presented  continue  the  series  by  observations 
UMule  once  a  day,  viz.  at  9  a.m.,  for  1851,  1852,  1853.  The  same  care  has  been 
taken  in  observing,  reducing,  and  reeordtog,  and  the  same  instniments  have  been 
u^cd  throoghout,  except  that  for  the  last  six  montli  oi'  1S'>3,  the  observations  of 
Capt.  rf\fneron,  RE,  recorded  at  the  Ordnance  Map  Office,  Southampton,  have 
been  subatituled,  hia  own  barometer  having  been  out  of  order.  The  author  having 
fimnd  that  the  mean  temperature  derived  from  the  0  a.w.,  3  p.m.,  and  Q  p.m.  ob- 
•crrationa  indiscriminately,  agreed  fairly,  after  the  application  of  corrections  for 
daily  range  with  that  deduced  from 

baadiicontinnedthe  two  later  daily  obeervatione  for  the  last  three  years,  as  mean  resnlts 

were  all  that  he  aimed  at ;  and  after  having  teste<l  his  results  by  various  comparisons, 
he  feels  fully  persuaded  that  the  mean  state  of  t];c  atmosphere,  as  regards  pressure, 
temperature,  and  moisture,  has  now  been  Uctci miued  for  Southampton  with  such  an 
approximate accnracy  Umt  forthatead  alone  no  further  observations  are  required.  The 
author  then  proceef?s  to  comment  on  each  of  the  five  tables  Table  I.  contains  the  mean 
pressures  for  each  month  of  the  three  yeais, — ti  e  maximum  with  the  date  of  its 
occarrence,  the  minimum  with  the  date  of  its  occurrence,  and  the  monthly  range 
in  separate  columns.  Table  II.  gives  the  mean  temperature  for  each  month  from  the 
9  A.M.  observations, — the  mean  of  the  maxiraa,  the  mean  of  the  minima,  the  adopted 
mean  (or  calculated  from  both),  the  highest  reading  for  the  month  and  its  date,  the 
lowest  for  the  month  and  its  date,  and  the  monthly  range.  The  author  calls 
attention  to  the  very  near  accordance  of  the  two  methods  of  deducing  the  mean 
monthly  temperature,  nnd  adds,  that  Rmong  other  tests  to  which  he  suhiertefl  hi^ 
observations,  is  a  formula  of  Mr.  Glaisher's,  by  which  that  element  is  supposed  to 
be  deCermioed  for  any  place  in  England,  the  mean  temperature  at  Greenwich  being 
known.  This,  for  the  five  years  from  1849  to  1863,  b  49*^*4.  The  formula  is 
49^'4  -|-(51^'5  — Intitndo  of  place)  XO°-9  — 0-00345  X  height  of  place  in  ft-et  above  the 
level  of  the  sea=mean  temperature  of  the  place.  This,  by  substitution  of  the 
aoaaberspecaliar  to  Southampton,  becomes  49^-4 -f-(51«*5—SO°'9)X  0^9-0*00345 
X0Oss4S^'8,  a  number  nearly  identical  with  the  mean  tempe  rature  of  Southampton, 
deduced  from  the  best  observations.  Table  111.  contains  indications  of  the  dry  bulb, 
and  of  the  wet  bulb  thermometers  for  each  month  of  the  three  years,  the  difference, 
the  deduced  dew  pouit,  the  degree  of  humidity,  and  the  amount  of  doiKl.  The 
author  remarks  that  the  degree  of  humidity  at  Southampton  appears  to  be  con* 
sistently  greater  than  that  of  Greenwich  throughout  the  entire  series  of  three  years^ 


as  appears  from  the  following  comparison : — 

1851.  I8&3.  1853. 

Greenwich    0787    0791    0-8 1 4 

Southampton  ...   o  823    0-834    0\S49 


Diftrence.,... +0*036   ......  0*043    0*035 


Ha  also  observes  on  the  anomalies  whidi  «thit  in  the  degrees  of  humidity  of  Stone 
and  York  (both  inland  places),  as  given  in  the  Reg^8trar«Gencial*s  Quarterly 
Report,  which  seems  incomprehensible.   Here  is  the  comparison. — 

Mean  for 

ISSI.  1853.  ThmVeait. 

Greenwich   0*787    0791    0  814  ......  0797 

Southampton...  0-833  0*834  0*849    0*835 

Stone    0-839  ..»••»  0-821    0  3G3    0  813 

York   0*805    0  844    0*688    0*846 

lUilc  IV.  tfcorda  tht  Dumber  of  days  of  each  month  during  which  the  wind  blew 
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from  each  of  the  eight  principal  points  of  the  compaM,  and  the  mean  force  for  each 
monlh.  The  author  reraarks  that  observers  at  several  stations  must  either  use  very 
wrong  estimates  of  the  force  of  the  wind,  or  their  scale  of  comparison  must  differ 
allogcthcr  from  that  furnished  by  Dr.  Lind's  wind-gauge.  The  discrepancy  is  so 
great  between  several  of  thusc  he  found  recorded  in  the  Rcgijitrnr-Generars  Report 
and  his  own,  that  he  was  nearly  induced  to  reject  hia  own  in  toto  as  worthless,  till 
lie  became  re^auured  by  finding  great  accordanee  between  his  own  and  those  of 
Greenwich.  lie  tlien  !?hows  that,  accuidint:;  to  the  directions  given  by  the  Committee 
of  i'hysics  of  the  Royal  Society,  if  we  form  an  estimate  for  five  places  which  he 
selects  from  the  Report  for  the  first  quarter  of  1852,  violent  storms  must  have  blown 
the  entire  Ume  at  all  these  places.  At  Soathampton,  the  average  pressure  of  the 
wind  is  something  less  than  21b.  on  the  square  foot.  Table  V.  is  a  ronttnTmtion  of 
Table  VI.,  published  in  the  Report  for  1851*  It  contains  a  comparative  view  of  the 
efimito  of  Falmootii,  the  most  soathem  town  in  England ;  Stone,  near  Ayleshnry, 
an  inland  place  about  the  middle  of  the  southern  portion  of  England  ;  Yorlc,  inland, 
and  far  to  the  north ;  and  Southampton,  near  the  coast,  but  more  sheltered  than 
Falmouth.  Such  comparisons  as  these  the  author  considers  most  valuable.  This 
V  ilual  lie  communication  is  also  accompanied  by  an  exemplar  sheet  for  the  month  of 
March  1854,  to  show  the  manner  in  which  the  observation"  aro  made,  reduced,  and 
recorded.  All  the  observed  facts  are  recorded  in  black  ink;  all  the  reductions  and  • 
dedoelions  from  the  Acts  in  bine.   


Photoffenie  Dromnrj^  of  Snnw  Cn/sfals,  as  seen  in  Jamary  1854. 

hy  i\>>\Y.^  Glaisher,  F»R.S. 

This  collection  includes  between  20  and  30  voneties,  and  was  the  result  of 
a  morning's  observation  on  January  Ist,  1854,  with  a  tmnperatiire  oC  32°.  The 
figures,  though  minute,  and  observed  under  a  lens  of  very  moderate  power,  exhibited 
a  high  degree  of  crystalline  formation,  and  great  harmony  of  arrangement.  Tem- 
perature of  air  at  9  a.m.  33^.  Dtffnrenoe'of  wet-  and  drv-bulb,  0^*5.  Max.  teropw 
during  day,  31*^*5.  Min.  temp,  during  day,  21°'2.  Wind  noith.  Photogr^ibic 
copica  of  the  drawiiigii  made  by  Mr.  Giaisher  were  preBented  to  the  maeting*. 


Examination  of  the  Storms  tchich  have  visited  JEngland  and  Irehnid  dtfring 
the  years  1^5%  and  \b5^t  wUk  rtferetwe  to  the  Theory  oj  iiotatory 

Skmn9»  By  Johk  B.  Nkvihs^  3fJ>n  lAverpooL 

Doubts  having  been  started  whether  or  not  the  rotatory  character  of  storme  fol- 
lowed them  into  high  latitudes,  the  author  was  led  to  examine  the  leading  records 
of  storms  in  £oglaiul  and  Ireland  for  these  three  years,  to  ascertain  whether  or  not 
they  partook  of  the  characters  of  qrdones,  vix.  having  a  progressive  motion  from 
the  west  and  souUi  towards  the  east  and  north,  at  the  same  time  that  they  had  a 
revolving  motion  or  whirl  in  the  opposite  direction  to  that  of  the  hands  of  a  watch 
in  these  lutitudA«.  The  observations  exammed  by  the  author  were  those  recorded 
in  Armagh  by  Dr.  Robinson,  at  the  Liverpool  Obamatory  by  Mr.  Hartnup,  and  at 
the  Royal  Exchange,  London.  Those  made  in  Armagh  register  the  velocity  of  the 
wind  in  miles  for  every  hour,  and  the  course  to  the  nearest  point  of  the  compass. 
Those  in  Livupool  also  regisler  the  velodty  in  miles  for  Mtdi  hoar*  and  die  coarae 
to  the  nearest  two  points  of  the  compass ;  whilst  those  made  in  London  register  the 
force  of  the  wind  in  pounds  upon  a  square  foot,  and  the  course  of  the  wind  to  the 
nearest  two  points.  Progressive  motion  of  these  storms  was  clearly  marked  (as 
•howB  in  detml  in  a  table)  by  the  arrival  of  the  leading  phases  of  the  same  storms 
in  succession,  first  nt  the  most  westwardly,  and  then  more  and  more  eastwardly  : 
the  intervals  from  Armagh  to  Liverpool  varjring  from  one  to  twelve  hours,  llic 
commencement  and  the  height  of  tiie  storm  invariably  arrived  first  at  Armagh,  tliai 
at  Liverpool,  tlien  at  London,  after  distinct  intervals.  It  in  some  instaBOSSi,  bow* 
ever,  terminated  in  London  before  it  had  so  terminated  in  Liverpool.  Hm  coived 

*  Mr.  Giaisher  has  since  continued  his  ohsenrntlons,  in  the  winter  of  1854-55,  and  hts 
published  many  drawings  of  extremely  varied  forms  in  the  'Illustrated  London  News.' 
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characters  of  the  ^tfirms  examined  were  also  shown  to  be  clearly  marked  in  n  second 
table.  A  third  showed  distinctly  that  the  directions  in  which  the  wiud  was  blowing 
•t  <h«  Mine  tnttant  at  each  of  theM  dittent  loealitiea  were  different ;  and  the  dHfer- 
ence  the  aoUior  showed  in  this  third  table  was  not  unlike  what  should  result  from 

the  revolving  character  of  the  general  disturbance  of  the  air.  So  far  the  theory  of 
cyclones  seemed  to  be  borne  out  by  facta.*  But  the  author  bhoweU  that,  on  obser- 
ymg  the  changea  of  the  wind  at  any  one  of  the  stations  during  the  progreis  of  a 
etorm,  the  recorded  facts  are  at  variance  with  any  uniform  progressive  motion  which 
can  be  conrrivc  l.  He  also  'showed,  that  from  thv  commencement  of  the  storm  to  its 
height  occupied  u  much  shoi  ter  time  than  from  its  height  to  its  cessation ;  the  latter 
Mtervat  being  fi-equently  more  than  twice  Hbtt  length  of  the  fbrmer  $  uidtihiehe 
considered  to  be  inconsintent  with  the  supposition  of  their  being  c\'clone9.  On 
the  whole,  the  author  concluded  that  in  these  high  latitudes  storms  or  masses  of  air 
do  program  in  a  uniform  order  from  west  to  east*  and  that  the  changes  in  the  course 
of  the  wind  dnriog  a  storm  indicate  more  or  less  of  a  curved  direction ;  bat  that 
these  changes  are  inconsistent  with  any  uniform  rotatory  character ;  and  that, 
judging  from  the  observations  of  these  three  years,  the  law  of  cyclones  doee  not 
obtain  in  the  storms  which  visit  the  British  Islands. 


Tabls  1. 


1862. 
Jan.  3,  4. 

Armaph  

Liverpool  .. 


Jan.  tt,  0,  10. 

A  r  1  n ,  i  L'  •  1   

Liverpool  •«.... 
Lotidan  ....... 

Peb.15, 16,17,18 
Armagh  „  


Lifetpeo] 


London   

Dec.  21,  25. 

Armagh  

Liverpool  .... 
London   

Dec  97. 

Armagh   

Liverpool  .... 


IS53. 
Feb.  25,  26. 

Armagh  

UvMpeol  


London 


Mar.ai.Apr.  1,2. 
Amuigh  


2  A.M.  J.n.n,  3  .«•«(>•••■ 
10  A.M.  Jan.  3  *•««.•*•• 


3-9  A.ai,  Jan,  3 , 


S  A.M.  Jan.  8  

4  A.M.  Jan.  8  

8-!  1  A.lf.  Jan.  8 


Wind  high  all  the  15tb. 

but  nearly  uniform ; 

began     to  increase 

sttndily  at    11  F.1C. 

Feb.  15. 
to  A.II.  Feb. 


Bilgbl. 


11,  12  A.M.  Jan.  3 
9>  10  r.M.  Jan.  3,  and 

again  5-9  a.ii.  Jan.  4. 
10  A.M.  to  2  P.M.  Jan.  3, 

and  again  10  p.m.  to 

2  A.w.  Jan.  4. 
1,  2  P.M.Jan.  8 
3-7  A.M.  Jan.  9 
12  P.M.  Jan.  8,  and 

2  A.M.  Jan.  9. 
7-9  p»if.  Fab.  16   


11  A  M.  Feb.  IG  

Could  scarely  be 

1 1  P.M.  Dee.  S4  ..•*•.... I 

12  P.M.  Dec.  21  ' 

Wind  all  atlernoon  of 

S4tb. 

Wind  all  day  Dec.  26... 

10  P.M.  Dec.  26  

Not  reoQtded  


6  r.it.  Pehi  95 
9p*m.  Feb.  95   


9  A.M.  Feb.  20 


1  A.M.  Mar  31 


Y-10  P.M.  Feb.  10,  and 

continuing  with  little 
abatement  till  noon 
Feb.  18. 

II  P.M.  Feb.  10  

called  a  storm. 

3,  4  A.lf.  Dec.  25   

5,  fi  A.M.  Dec.  25   

3-0  A.M.  Dec  25   

5-7  A.M.  Drr.  ':>7   

0>11  A.M.  Dec.  27  

10  A.if.  Dee.  27  


$,  6  A.v«  Feb.  20  

19  Noon  to  9  p.m.  Feb. 
90. 

1 1  A.M.  to  8  P.M.  Feb. 
90. 

11,  12  P.M.  Mar.  31  ... 


10  A.M.  Jan.  4. 
!^  P.M.  Jan*  4. 

5  A.1I.  Jaai  4. 


5.  6,  7,  8  P.M.  Jan.  9. 
8  A.M.  Jan.  1 0. 
—  A.M.  Jan.  10. 

Falling  10  r.M.  Feb.  17, 
and  then  nearly  uui 
form  au  9  P.M.  Feb. 
18— over. 

4  A.M.  Feb.  19. 


Not  recorded. 

II  A.M.  Dee.  95. 

3-5  P.M.  Dec  25. 
1  P.M.  Dec.  25. 

n-S  i  .M.  Dec.  27. 
0  P.M.  Dec.  27. 
7  P.M.  Dec.  97. 


0  P.M;  Feb.  90. 
7  A.M.  Feb.  97. 

Record  terminating 
suddenly  at  3  P.M. 
Feb.  28. 

Wind  high,  but  nearly 
uniform,  fur  many 
hours,  from  S  p.m.  Apr. 
1  to  6  P.M.  Apr.  2, 
wbea  it  was  ever. 
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EB90BT— 1854. 
Tabu  I.  (fmtHmwd,) 


1853. 
Mar.31,Apr.l,2 

Liverpool   

London  ......... 

Sept.  89,  S«. 
Avniofh 


8  A.M.  to  4  p.m.  Mar. 91 
Noi  recorded  


Liverpool   

London   

1854.— Jan.  26 

Arin.igh  

Liverpool   

London   

Feb.  17,  18,  19. 

Armagh   

Liverpool   


London 


Several  hounr.H.8ept 

24. 

9  A.II.  Sept  25   

8  A.M.  Sept  is  ......... 


—  I'.  VI.  Jan.  25  

i  A.M.  Jan.  26   


9,  A.M.  to  Noon  Apr.  I . 
1  A.M.  Apr.  1  


.1,  t  A.M.  or  II,  If  A.lf. 

Sept.  23. 
5^1 1  P.M.  Sept  S5.... 
ISr.M.  Sept  H  


S  A.M.  Ju).  99 


10  tM,  Apr.  ?. 

—  A.II.  Apr.  2. 

9  P.M.  Sept  2S. 

7-1 1  P.M.  Sept  26. 
Not  rccoffided. 

3  P.M.  Jan.  20. 


10,  1 1  A.M.  Jan.  26        C  p.m.  Jan.  SS. 


No  wind  ufTecUiig  ihc  |>rc«*ure  instrunicot 


—  P.M.  Fch.  If?  

I  A.M.  Feb.  17   


1  A.II.  Feb.  17 


7-9  A.M.  Fob,  17  .... 
7  P.M.  Feb.  l7to  4  A.y. 

Feb.  IK. 
S-IO  P.M.  Fel>.  17.... 


.5  A.M.to.'l  P.M.  Feb.  I?. 

i  A.m,  Feb.  11>. 

Not  iccorded,  but  aba 
dpg  A.M.  Feb.  IH. 


Tabu  I     Chsnges  in  the  DiraeiioB  of  the  Witd. 
I8«i.— January  3,  4. 

 swbyw:   8sw;  thywf  lawf  ewbywi  mwt  wbyct  sivbywi 

Liverpool  ...Mir I  at  isw|   twi   wmt   wnwi    wj    wnw;  nw. 
 w**!  nwi  aw;   aiw;    «aw|   wnw{  w, 

.       .  January  S, »,  10. 

Armagh .  ...  mw  ;    s ;     «  by  w  ;     M«r ;     ,  |,y  ^  r     tH^y  ;     6«  by  ,  .    ^  s    nw  by»> 
nw »  then  for  many  hours  from  nw  to  wnw,  w  by  n.  and  o  by  w.  ^  ' 

^^•W  "WJ  wiw;    wsw;    s;    ssw  j 

.       -  February  15,  I C,  17,  18. 

Liverpool  ...ws  wnw;  w|   trnwi  w;   «nw|   wi   wnw;   nw;  wnw;   wt  wnwi 
w;    wnw;    nw;    nnwf   n.  .        ,  ,    w|  wdw j 

London  ......  sw  ;  ssw. 

December  24, 2S. 

f.'''"*^*'.  Me;   seby*;   ssr ;   .wLy>.;    wsw;   nnwt   waw;   awbyws  aw 

Liverpool  ...sw;         ..w}   .w;    w.w ;    wj    wtw;    w;   wsw.         '  * 
London  atw;  waw;   wt  waw. 

December  26,  27. 

^r^^Sh'  »?   "tyw;   s;    sl.yc;   s;   abyw;  aiw;  aws  wbya:  awbvw 

Liverpool  ...  sse;    s;   aw;    uw ;   aw;    waw.  ""J**  ■"•jw. 

London  ......  Conniencenient  not  recorded ;  aaw. 

l85S.^February  25,  20. 

Liverpool  ...  w!   waw;   aw  I   waw;   W{   wnw;   nw ;   nnw ;  w. 
l^ondoo  ......  wnw i   aaw;  aw;   waw;  mw;  waw;  w, 

.        ^  March  31  ;  April  I. 

Armagh        ae ;    aebya;    lae;    acbya;    aebyc;    ate;    sebvs;    sebye:    ic  •  cse- 

Vjy.tL^V  *~  •Imo.t  a  calm  for  three  bouri  and  th^  wind 

bep:.n  .t  ..w  by  w,  w  by  a,  waw,  w  by  and  u-aw,  till  the  atOfm  waa  ftver. 
Lirerpool  ...we;        ;    «« ;    „    a,w  j    aw;    waw;    w.  "^^^^ 

 •  C«ni«»«octB»ettl  not  mrded ;  aae ;  c ;  a«w ;  aw ;  waw. 


TRANSACTIONS  OF  TBS  SB0TION8.  S$ 

Tablb  II.  {continued.) 
September  25»  26. 

Armatb ......  iVyc I  s|  tbywf  Mir;  sir  by  w;  w<w$  t«rby«;  vrbys;  n«r. 

Liverpofi  ...ssc;  w;  irnwi  n«s    anwi    dw{    naw;    nwi  nnw;   nw;  wuwi 

nw  i  wnw. 

X.ondon ......  Me )  at  nwt  Mr;  mw;  «i  wnr.  Coaduion  no( rcowddL 

IBHi— Jtmutty  S#. 

Armagh  wsw  ;    sw  by  w  ;    sw  ;    Wwm  i    SwbyW|    wbfts   W|  wbjQt  «nW|  WW 

Liverpgol  «..  »w ;   mw  ;    w ;  wnw. 

Londwi  •«.•..  M«  i   sw  ;   wtw ;   tw ;   mw ;   wnw ;   w ;   wsw  |   tmt  i. 

February  17,  IS,  19. 

Amiagh......  wnwt  wbyn;  wbyt;  wiw;  wbyai  wnw;  mrbyw;  awi  nwbynf 

nnw. 

i.ivcrpooi  ...  w;    wsw;   w;    wnw;    nw ;    wnw;    nw ;    wnw;    nnw;  n. 
JLooden       nr  i  «»*r;  wi  waw. 


Table  III. — DiveritUy  of  Wind  at  same  hoars  ia  the  Three  Stations  lor  the  December 

8ton9B»  1858. 

1852.  Dec  24.      P.M.  Dec.  25.— a.m. 


,  »— »  <   * 

11         12         1  3  3  4  5  6  7 

Armagh           ssk    itBbys  ssB  swbjrs  ...  wsw     nnv     wsw  swbyw 

Liverpool  •  Mw      Bw      wav      ...  W 

wsw  .,4 

P.M. 


Armagh, 
Ufiwpool 

•*<••• 


9 

10 

1  1 

18 

1 

8 

.> 

4 

ft 

*•« 

••• 

••* 

••* 

••• 

•w  by  8 

••• 

••• 

wsw 

••• 

w 

waw 

... 

w 

WBW 

•  «« 

aw 

BBW 

1858.  Dae.  88.      r.M.  Dec.  87.— a.ii. 

I  '  »  t  '  

10       II       18        1        2        3        4        5        6        7        8  9 
AnDafh...  asB      a    abyw     a      ...    abys     a   abyw  saw    sw      ...  wbya 

Liverpool  •   BBB       ...         B  •••        ...        ...        ...       BW       BBW  BW 

London ...  Not  recorded. 


... 


Armagh  .« 
Liverpadl 


A.M. 

P.M. 

10 

11 

12 

1 

2 

3      4  a 

6 

7 

... 

... 

• 

...    swbyw  ... 

sw 

.«« 

•*• 

waw 

••• 

*«• 

■•• 

... 

•«• 

*•• 

•  •a 

... 

•a  a 

••• 

*•« 

Tablb  IV.— Anoimt  of  Wind  preceding  sod  following  the  Height  of  Stocflu. 


Brftata  Alter. 

I8S8.  Janmry  8   638  Mttes  ......  891 

—  January  8   640    ,   9f)9 

—  February  15  ...976   „    1936 

—  Dceensber  84  ...156  „  313 

—  December  26  ...430    406 

1853.  February  25  ...420    532 

—  March  31   473    „      ......  959 

—  Srpfcmber  25...2S4    „    780 

1854.  January  26          61    „    144 

981 

iim  7881 
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Mr.  F.  OsLER  gave  n  dr=rription,  with  drawinge,  of  Anemometer  and  Ran- 
Gauge  at  the  Liverpool  Observatory,  combimog  successive  and  important  improve- 
MilB  upon  his  original  inatnimcnt,  witldk  (atradofiid  in  Liverpool  nt  the  meeting 
of  the  Britleh  AetocUtioa  in  1837,  with  «  Report  of  the  recorded  oheenntloBe. 


On  the  Mtteorologjf  of  HuggaUt  Yorkshire  Woids, 
By  the  Rev.  T.  Uankin,  M^, 

The  author  has  for  many  successive  years  annually  furoished  to  die  Attodftfioii 
detailed  reports  of  meteorological  observations  recorded  by  himedf.  The  present 
pave  the  tabulated  results;  the  obsenrations  being  taken  nt  p  a  m.  and  2  p  m  ,  in  n 
northern  shaded  aspect.  The  tables  were — 1,  of  Uie  thermonietcr,  showing,  ior  the 
year*  monUily  means  of  the  maximum,  minimum,  dllKerence,  lowest  ranpi  and 
greatest  range i— 2,  of  the  barometer;-  3,  wimfs;— 4,  character  of  weather; — ^6, 
rain ; — 6,  hygrometer.  These  were  accompauieil  by  obseiYtttions,  drawing  attention 
to  the  days  and  amount  of  the  roost  remarkable  phiaenomcaa  under  each  head :  aleo, 
notea  of  the  Great  November  Wave  of  Aurorx  Borealea  and  thunder-storms ;  and 
such  a  coraparison  with  the  recorded  observations  at  other  less  elevate(1  stations  as 
led  the  autiior  to  the  conclusion,—*'*  That  the  range  of  the  thermumeter  decreases 
•a  the  elevation  of  the  locality  above  the  level  of  tiie  acn  increaaea." 


The  Meteorology  of  Nice  Maritime  for  1853.    By  Col.  Syke3,  F.P.  S. 

Nice  is  situated  in  latitude  43°  4 1 '17  N.  and  longitude  4^  56''22  £.  of  Paris. 
Tlic  meteorological  observations  were  taken  by  Mon.  Teyssiere,  a  French  gentleman, 
in  the  Maison  Tiranty,  with  a  northern  aspect,  at  an  t  levatiou  of  59  06  feet  above 
the  ground,  and  7:')*4  6  fi  et  above  the  sea  level.  Mon.  Teyssiere  had  his  instruraenta 
compared  with  a  standard  set  introduced  into  the  '  Ecole  de  Commerce'  in  1853. 

Jwaperalere.^Tlie  coldeet  month  in  1853'>54  at  ennrise  waa  Fehrnaiy,  S8*^S, 
then  December,  41''"13,  and  then  \farch.  In  January  the  temperature  did  tint  fall 
once  to  the  freezing  point,  and  in  February  only  twice.  The  mean  temperature  of 
Febmary  was  42°  55,  of  December  44°  85,  and  of  March  46°-74.  On  the  19th  and 
90th  snow  fell  to  the  depth  of  a  foot,  and  on  the  7  th,  Sth,  and  1 3th  snow  fell  on 
the  neighbouring  hills,  while  none  fell  in  Nice.  The  liottest  month  wa*  August 
7S°'66,  and  July  72°'6l,  but  the  maximum  height  of  th«  thermometer  was  90^*^6 
on  ^  3rd  September. 

Jlanye  of  temperature. — ^The  range  of  the  thermometer,  nnnunl.  monthly,  or  daily, 
was  never  great.  The  mean  minimum  daily  range  was  in  December  b^'3u,  and  the  maxi- 
nnm  in  August  1 2"* 70,  The  maximum  range  in  any  one  day  was  on  the  Sth  September 
16*>'2.    The  greatest  d<iily  range  in  the  cold  months  was  15°'48.    Tlie  mean  range 
in  the  year  was  40°-C3,  and  the  ab'iDlute  range  was  from  28°'60  on  the  29th 
cembcr.  to  90^*86  on  the  3rd  ScpU:m6i:r;=62°'26,  but  this  was  an  exfepUQnai  caae. 
.  Prmmrt     lie  oAMomAsre.— Lil^e  the  temperatnie,  there  ia  coneidmble  eqanbi* 
lity  in  the  movement  of  the  baromf  trr,  partaking,  In  fact,  of  a  tropicalcbaractcr.  The 
maximum  pressure  was  30°* 393  for  nearly  three  days*  26th,  27th,  and  28th  of 
Jaanarf  liM  t  b«l  the  highest  In  18ft  waa  SQ^'IOf  on  the  let  Jannary  lt&3.  The 
lowest  indication  of  tfw  barometer  was  at  2  p.m.  and  siineel  on  the  9th  Fefaranry 
29^  01 5,  and  the  same  on  the  lO^h  Febnian',  the  extreme  range  of  pressure  there- 
fore was  i'378  in.   The  extreme  range  for  ten  years,  1833  to  1842,  at  Genoa  waa 
«mly  1*904  in.  The  extreme  monthly  range  waa  in  January  t*108  in. 

Range  of  pressure, — Tlic  daily  range  was  very  limited,  rarely  rxccrfling  0*1 57, 
and  in  a  thunder-storm  it  never  amounted  to  0  393.  In  the  summer  mouths  the 
barometer  scarcely  moves  for  days  together.  The  mean  pressure  for  the  year  at 
Nice  was  29^*601,  and  fur  ten  jean  at  Genoa  19*708  in, 

Anmial  curve. — The  annual  curve  of  prcsjBure  &hows,  as  in  India,  a  relation  to  the 
position  of  the  sun  in  the  ecliptic ;  being  grCAteft  wh«U  the  sun  is  farthest  south,  and 
gradnall^  diminishes  ae  the  eon  comea  north.  Ten  yean'  obacrvationa  at  QenM 
dun?  Uua  feature  in  •  marited  nanncr  anniially; 
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"  JDtt^  tides. — At  Nice  also,  although  the  bours  of  obicrvation  were  unfavourable, 
the  daily  osoillationa,  with  two  maxima  and  two  minima,  for  conveaience  called  at* 
moapheric  tkiea>  ware  discoverable.  The  Genoa  reeorda  ahow  the  same  in  every 
month. 

Rain. — MeMUreroonts  of  rainfall  were  not  made  by  Moos.  Teysatere  in  1853,  but 
Mr.  Wilkina  in  his  book  says  the  fall  in  winter  ia  3  to  7  in**  spring  a  to  8  in., 
•niDinar  ft  to  7  in.,  aad  Mtnnui  C  to  18  in.,  and  the  mean  fidl  for  the  yenr  94  In* ; 
a  maximum  in  any  one  year  41  in.,  and  a  minimom  15  in.  In  1853,  in  14^6  ob- 
aervations,  rain  fell  166  limes,  the  maxima  being  32  timM  in  May  and  27  times  m 
October ;  the  sky  was  dear  030  times,  overcast  309  times  only,  haze  14,  fogs  3, 
stormy  13  i  thuiider»  IwU*  or  snow  26  times. 

I^'inds. — The  most  remarkable  feature  is  the  paucity  of  the  winds  from  southerly 
quarters.  In  1390  observations  it  blew  from  the  south  only  SI  times,  S.£.  67> 
S.W,  109*  N.  %9U  N.B*  139,  N.W.  l6i,  ao  that  northerly  points  givs  m  irind^ 
and  aoiitheily  only  9fi7.  The  etst  wuut  blew  134  tunes*  sa4  tlie  Mt  only  66 
timas. 

JBIeoNciVy.—Olieervstbns  wnm  not  mnde  ttar  ekctrieity. 

The  above  analysis  shows  that  the  meteorology  of  Nice  and  Qenoi^  and  by 
inference  that  of  the  Maritime  Alps,  presents  some  fpatur*^-*  common  to  a  tropical 
climate) — comparatively  equable  pressure,  and  limited  range  oi  ut moapheric preasure, 
moderate  temperature,  and  amall  range  of  tiie  thennomcter  whether  daily,  monAly, 
or  annual ;  no  excess  of  heat  in  the  summer,  no  great  depression  of  temperature  in 
the  winter,  an  unclouded  sky  for  weeks  together;  violent  winds  and  tempests  rara^ 
serenity  of  the  atmosphere  being  a  chanurteriatic,  and  added  to  all  lUa,  petcnnial 
verdure  :  there  would  thus  appear  to  be  a  combination  of  physical  drenmatancss 
highly  conducive  in  the  people  to  freedom  from  formidable  diseases,  and  more  espe* 
cially  those  effecting  the  respu  uLory  organs }  neverthelesb  liie  official  medical  returns 
ahow  that  the  deaths  from  the  diseases  of  these  organs  far  exceed  the  deaths  from 
any  other  cause,  not  Ir??  at  Nice  than  at  Geneva  and  Turin,  and  exceed  the  piopor- 
tioik  from  similar  di^mea  of  Uie  redpiratory  organs  in  I^oodon. 


On  the  Metconilijiji/  of  the  AJhion  MitieSf  Nova  Scodfi.    /?//  H.  Poole. 

The  Albiou  xMines  are  situated  in  the  county  of  Pictou  and  province  of  Nova 
Scotia  in  Noith  Ameriea.  lai.  45°  84'  SO"  north,  and  long.  QlP  4S'  west  firom 
Greenwich.   They  are  upon  the  w<»tern  side  of  the  East  river,  which  flows  in  a 

northerly  direction  from  its  source  in  tbo  St.  Mary'^  mountains  until  it  empties 
itsell  into  tiie  bay  ui  haibuur  ul  fictuu,  winch  is  one  ui  the  mo^t  eastern  harbours 

of  the  oontinent  of  North  Anutfiea,  and  openinf  into  the  Gulf  of  St.  Lawrence. 

The  sen  i=  distant  about  ten  milos,  with  some  rising  land  intervening,  but  pro- 
bably pot  more  than  260  feet  high.  The  ground  rises  moderately  on  all  sides 
•nmnd  the  mines,  eneept  In  the  tUredion  ol  tne  river,  whidi  at  this  point  spreads 

into  two  branches,  and  forms  an  interval  of  rich  soil  of  about  half  a  mile  in  breadth. 

The  surface  of  the  surrounding  country  \*  very  undulating,  being  interaeotsd  by 
brooks  or  smali  streams  (often  dry  in  sunuuer)  running  in  every  direction. 

The  wnI  in  the  immediate  vicinity  of  the  mines  is  of  a  loamy  clay*  forming  a  thin 
crust  upon  the  aluminouH  shales  lying  below,  nntl  v.'hich  dip  in  a  north-easterly 
direction  at  a  general  angle  of  19^}  several  thick  seams  of  coal  lie  iielow  and 
alternating  with  the  shales ;  while  the  Umestone  fbimation  underlying  the  coal 
measures  crops  about  one  mile  to  the  south-west  of  the  mines,  and  gives  its  cha- 
racteristical  formation  of  conical  hills  to  the  surface  of  the  country.  Pines  and 
spruce  have  been  Lhu  prevailing  forest  trees  u|iua  tite  uplands,  with  birch  and 
maplea  intermixed  on  some  parts}  while  large  hemlocks  have  SMurfced  the  lines  of 
the  brooks,  and  a  few  elms  have  grown  upon  tin  intrrval  between  the  forks  of  the 
river  I  and  aa  Iwdly  &siy  of  the  clearances  extend  one  mile  back  frcou  the  banks  of 
the  fifer.  tbo  eowitry  may  be  considered  as  almost  in  its  prfanewal  fonel  stato  aa 
regards  the  climate  of  the  country. 

The  latitude  beins^  45^  34'  30'  north,  we  enjoy  the  sun's  influence  in  the  shortest 
daya  lur  eigiiL  liuura  aad  forty  uunules,  and  m  tiie  iuugcst  days  during  tittcea  hours 

and  twenUr  miniiteB« 
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The  mean  temperatnre  of  the  cwUi  ftt  this  latttode  k  dMontictllf  tti1c«khd  aft 
Mf* ;  but  from  the  mean  daily  obMrvations  for  tm  yean  taken  twice  a-day,  or  th« 

two  extremes  of  night  by  a  self- registering  thermometer,  and  by  actual  observation 
at  noon,  it  is  found  to  be  41^-9*  at  the  mines,  or  16^  colder  ihan  theoretically  esU- 
nwted^  owinf  chiefly  to  its  positioD  on  the  eaet  aide  of  the  oootincnt^  end  to  the 

Coolinj;  influence  of  the  sea  breezes  during  the  summer  rnanth?. 

I'he  mean  temperature  of  tlie  year  is  found  to  vary  in  different  years  to  the  extent 
of  Si",  but  the  obeenrations  hare  not  been  extended  thnragh  n  tuAdent  ntrmbcr  of 
years  to  knovtr  whether  the  fl  ictu  itions  are  periodical  or  not. 

J  59'  have  been  observed  under  the  full  influence  of  the  sun's  rays,  and  40°  below 
zero  were  observed  at  the  bottom  of  the  coal  pit  (250  feet  deep)  when  the  thermo- 
netor  on  the  aorfhee  registered  9S*. 

Thr  jrrcatest  heat  that  has  been  obscn'cd  in  the  slirule  6  feet  above  the  groood 
was  Q8'\  and  the  greatest  cold  22°  below  zero,  giving  an  extreme  range  of  i20^» 

By  dividing  the  year  into  two  parte  at  the  mean  temperatai«  of  4S",  tiiere  are 
190  daya  of  wam  and  175  days  of  cold  weather ;  the  mean  temperature  crossing 
that  hnp  on  an  aven^re  of  ten  years  on  the  let  day  of  May  and  6th  day  of  No- 
vember. 

If  we  dUvtde  the  year  into  four  aeaaona,  and  aaennie  whiter  to  continne  whilat  the 

daily  mcnn  is  hclnw  32"^',  spring  and  autumn  to  last  while  the  daily  mean  is  10° 
below  and  above  the  annuat  mean«  or  from  32^  to  52^,  and  call  it  sommer  whilst 
ihe  daily  mean  is  above  52*',  we  shall  then  have  the  average  length  of  tiia  acaaooa  as 
lbllowa»~« 

Spring  ^2''  to  52"  from  27th  March  to  31st  May   66  days. 

Summer  all  above  52°  from  Ist  June  to  24th  Sept  116  „ 

Aatamn  32°  to  52*>  from  95th  Sept.  to  S6th  Nov  63 

Wmter  all  below  83°  ftom  27th  Nov.  to  i6th  March...  1 20  „ 

ad6 

Hie  flMoii  temperature  has  varied  daring  ten  yeara  only  3|**  of  Fahr.,  a  qoantitf 

certainly  vory  inconsiderable  when  we  compare  by  sensation  the  warmth  of  one 
hour  of  the  day  with  another,  yet  capable,  when  added  or  subtracted  from  the  whole 
vear,  of  producing  a  decided  ^flerence  in  the  aeasona.  We  must  no^  however,  too 
hastily  connect  with  a  low  mean  the  idea  of  a  cold  winter*  or  that  of  a  hot  sonuner 
with  a  hiirh  one.  'Ihe  heat  is  addi'd  or  taken  away  sometimes  in  one  season  or 
auarter  ot  a  year,  somcUmes  in  another  ;  and  again  occasionally  almost  throughout 
the  year,  as  will  be  more  distinctly  seen  by  an  examination  of  tiie  table  of  mean 
temperature^;  or  it  may  be  cnnsoti  hv  thr  difference  between  the  mean  tompcratnrea 
of  day  and  night,  which  I  consider  an  iro^>ortant  deviation,  and  deserving  of  further 
inquiry,  as  it  affects  vegetation. 

The  registry  of  the  weather  at  theae  mines  was  originally  commenced  at  the 
request  of  Admiral  Owen,  and  accordingly  published  in  the  Picinu  papers,  so  that 
he  might  compare  our  weather,  and  more  particulariy  the  course  ul  the  wind,  with 
the  register  kept  by  the  surveying  party  on  board  H.Nf.  steamer  '  Columbia'  in  tht 
Bay  of  Fund^  ;  it  was  afterwards  forwardr  l  to  the  Smithsonian  Institute  at  Wash- 
ington to  be  mcorporated  along  with  the  numerous  registers  kept  in  other  parts  of 
the  continent  <^  North  America ;  and  having  now  been  kept  for  a  decade  of  yearB» 
it  is  hoped  that  the  following  tables  and  summary  of  eome  Acta  deduced  therefton 
max  be  of  interest  to  the  friends  of  meteorology. 

It  is  proper  here  to  acknowledge  that  lloword's  '  Climate  of  London'  has 
suggested  the  plan  of  the  greatest  part  of  the  work  ;  and  a  desire  to  compare  the 
climatic  pheenomena  on  the  cast  si.le  nf  North  America  with  those  recorded  by  him 
on  the  opposite  side  of  the  Atlantic  or  on  the  west  coast  of  Europe,  has  been  the 
chief  indoceraent  for  doing  so. 

It  is  tn  be  regretted  that  the  instruments  used  have  not  been  compared  with 
standard  ones  ;  and  therefore  no  corrections  have  been  attempted  to  be  made 
excepting  the  correction  of  the  barometrical  readings  for  temperature  by  the  tables 
of  the  Royal  Society  of  London.  Thia  barometer*  with  thennoneler  attadwd#  ia 
*  By  Brewster's  formula,  81-5  Cos  Lat. 
t  Theie  Tsbiei  are  not  published  in  the  prasent  Scpevt. 
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Irang  itt  a  sittiBf -room  at  liO  fiwt  above  the  level  of  the  tea  $  it  ia  graduated  firom 

a  fixed  point,  and  the  tnerrurv  is  enclosed  in  a  kid  cup. 

Two  thernaometers,  self-registering  for  night,  are  hung  6  feet  from  the  ground  on 
the  side  of  the  house  exposed  to  a  N.E.  direction,  but  protected  fiom  the  N.W. 
winds  by  a  clump  of  trees  at  a  few  yards  distance ;  another  registering  thermoneCer 
is  placed  upon  the  frroMnr!  nnd  posed  to  the  full  notion  of  the  atmosphere,  and 
the  difference  in  its  readings  at  night  from  the  other  thermometers  placed  on  the 
Iwoae  was  ahown  in  a  Table. 

The  rain  is  measaced  by  a  IS-inch  diameter  funnel-ahaped  tin  pipe,  where  1  inch 
of  the  funnel  reads  as  9  inches  of  the  flnnt  rod  ;  the  snow  is  received  into  a  pail  of 
3  feet  depth  and  8  inches  in  diameter,  suspended  by  a  double  ring  like  a  ship's 
compass,  ao  that  no  snow-drift  (hlb  into  it,  and  die  melted  snow  is  measiired  in  the 
tain-gauge. 

The  force  of  the  wind  has  been  measured  during  1852,  to  a  certain  extent,  by  a 
machxae  having  a  board  of  1  foot  (made  to  face  the  direct  action  of  the  wind) 
pressing  against  a  spring  which  narked  the  force  in  pounds  of  pressure.  The  clear- 
ness of  the  sky,  velocity  of  clouds,  and  also  the  direction  of  the  different  currents, 
are  from  observations  made  with  the  naked  eye  at  different  times  in  the  day.  Other 
atmospheric  phsenomena  have  been  recorded  where  it  was  thought  that  tbey  might 
aiaist  in  eHicidating  changes  or  modifications  in  die  climate. 

Our  winter  hoLins  by  the  temperature  on  the  27th  November,  and  continues  120 
days,  or  nearly  one-third  of  the  whole  year.  The  mean  temperature  of  the  stason 
is  aO*'857  for  the  months  of  December,  January,  and  February,  but  for  the  whole 
days  the  mean  temperature  is  22^*015.  The  hottest  day  during  the  ten  years 
was  the  llth  January  1843,  when  the  thermometer  did  not  fall  below  42°  at  night 
and  rose  to  63**  in  the  day,  or  a  mean  of  52^*5*  The  coldest  day  was  the  19th 
lanuary  1849,  wIwb  the  tfaermoncter  at  nig^  marked  —15®  and  did  not  rise  above 
all  day,  or  a  mean  of  — 11°*5  ;  greatest  cold  —22°  on  7th  January  1851. 

The  mean  height  of  the  barometer  is  29*6903  ins.,  being  '0497  in.  below  that  of 
autumn.  The  range  of  the  column  is  greatest  in  this  season ;  the  highest,  30*757  ias.« 
bring  on  Mth  Febmary  1849,  and  the  lowest,  88*410  bs.,  on  81«t  December  1848, 
The  mean  range  is  2*125  ins. 

The  winds  prevail  from  south  to  west  and  west  to  north  during  December,  while 
northerly  winds  prevail  in  January  and  February.  Upon  the  mornings  ol  greatest 
cold,  or  w1i«i  bcdow  xero,  the  wind  generally  blows  mm  the  S.S.W.  The  average 
rain,  includin:!  melted  snow,  is  1  1*5282  ins.,  of  which  nearly  5  ins.  fall  in  Decem- 
ber. It  only  hailed  four  tunes  during  the  ten  rpcord«l  winters,  whilst  there  is 
scarcely  a  January  pusseti  but  there  is  lightning  or  thunder  once. 

When  the  frost  sets  in  it  generally  conUnues  steady  for  a  length  of  time.  Hie 
longest  frost  without  a  break  was  from  :5i  d  December  1848  to  22nd  March  1849,  or 
lOB  nights;  with  the  exception  of  a  rain  stoim  on  the  12th  February,  there  was 
ftvst  from  24th  November  1851  until  the  21st  April  1852,  or  142  days.  The  shortest 
Aostwas  only  32  days  in  succession  in  the  winter  of  1844-45.  During  the  con- 
timiancp  of  thcrc  frosts  the  ground  is  generally  covered  with  snow,  so  that  the 
fetation  and  roots  of  the  grasses  do  not  suffer,  and  good  roads  are  made  upon  it 
wfich  enable  the  fiurmer  and  lomberer  to  carry  dieir  produce  aaaily  to  market  Foga 
m  tardy  seen  ;  the  atnuMqphere  is  generally  dry  and  bracing,  and  there  are  but  few 
days  on  v>*hich  workmen  are  unable  to  work  out  of  df>or«^ ;  people  expect  it  to  be 
cokl,  and  are  accordingly  clad  in  woollens  ;  and  it  is  remarked  that  the  more  steady 
•ad  colder  the  whiter  is,  the  more  healthy  are  the  inbabitanta. 

Occasionally  a  silver  thaw  will  encase  the  trees,  &c.,  sometimes  nearly  to  the 
tiiickness  of  an  inch,  and  then  the  fruit  trees  are  apt  to  have  their  branches  broken 
by  the  weight ;  but  it  is  a  magnificent  sight  to  see  the  forest  or  even  a  single  tree 
bending  in  graceful  corves  beneath  its  crystal  load,  and  raflectingthe  raya  of  the 
snn  from  even.-  point  with  all  the  prismatic  hues  of  Ihe  ninbow*  Tba  Stttt  waS  not 
risible  from  the  15th  to  the  Slst  December  1843. 

Spring  commences  on  the  27th  March  according  to  tlie  temperature  ;  iis  tiaratioa 
ia  only  siztf'^iz  days*  dnriag  whieh  die  nedinm  temperature  is  elevated  from  32*'  to 
32^.  The  mean  of  the  normal  season  is  37*''44,  but  for  the  sixty-six  days  it  is 
43°' 12  i  the  sun  effecting  by  his  approach  an  advance  of  U°*105  upon  the  mean 
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tMBfMiilnrt  of  the  winter.  Tlw  tcmpentnra  increatet  mf  regularly  <^b<Mit  10* 

cnch  month  from  February  to  June,  contrary  to  the  "udden  starts  to  which  it  it 
ftutiject  in  Britain.  The  easterly  winds  prevail  in  April  and  May*  which  keeps  the 
WMliicr  eold»  aod  tometiiiiM  a  foot  of  snow  fUhi ;  but  in  semral  tiitra  art  few 

days  of  rain,  and  less  falls  in  April  than  in  any  other  month. 

One  half  of  the  nights  are  frosty ;  the  mean  temperature  at  night  la  Apnl  being 
27°'C37,  while  May  is  as  low  as  37'''63  ;  this  greatly  retards  Tegetatioo»  although 
the  sun  has  great  power ;  the  average  heat  in  the  daytime  in  April  being  46°*24,  aad 
in  May  59**287.  In  1844,  on  the  Ist  April,  the  thermometer  market!  3*^  below, 
and  on  the  2nd  2<>  below  zero ;  this  very  unusual  degree  of  cold  was  foUowcU  by  a 
fortnight  of  calm  floe  weather  witb  nottlierly  winda,  and  very  little  eaow  w  rate 
foiling. 

The  mean  height  of  the  barometer  for  the  normal  spring  is  297067  in8.«  beiBf 
'0164  inch  above  the  winter.  The  extreme  elevations  and  deprmnanaot^bib  eolvna 
go  off  in  great  measure  during  the  aeoMD*  And  bf  tfke  end  of  spring  Ihft  nngo  it 

contracted  to  about  1  \  inch.    Mean  range  of  the  season  1*665  inch. 

The  wind  is  easterly  for  one-third  of  the  time*  which  is  in  a  great  measure  owing 
to  the  large  bodice  of  flotting  let  off  in  tlw  Oolf  of  St.  Lawrence ;  ao  that  aUbooi^ 
the  wosterlv  winda  blow  grnorallv  (Iviriiie  the  ni2'bt?i  nnd  rarlv  in  thr  mornincr?,  yet 
it  is  almost  sure  to  shift  round  towards  the  N.E.  as  soon  as  the  sun  raisee  the  tem> 
pettlure,  or  about  ten  o'doolt  in  the  morning. 

The  tftttge  rain  is  9*9*S0  ins.  t  the  showers  are  mtrall^  heavy  and  not  of  long 
continnnnre,  wbilo  the  evaporation  is  excessive;  so  that  in  a  few  hours  aftervntnls 
the  land  is  in  kooU  order  for  the  farmer  to  proceed  in  sowing  his  crops. 

Sommer  begtoa  on  the  let  of  Jiuw  tad  lasts  for  11 6  days  accoiding  to  Hit  tempera- 
tore,  with  a  mean  tpmprraturr  <■>(  CP'l87.  tlic  whnlp  i  17  days  being  above  52^  ;  the 
mn  effiKting  by  his  position  in  the  northern  hemisphere  an  advance  of  18 '^'76  upon 
the  mean  temperatnrt  of  tht  spring.  The  temperature  of  the  nonnal  ewniner  ia 
63'*36.  The  medium  of  the  twenty. four  hours  rises  during  the  season  from  52"  to 
73®*5,  and  returns  asrnin  bv  the  rlost  to  the  former  level  on  the  24th  September* 
The  mMin  temperature  ut  July  and  August  tlu  not  differ  from  each  other  more  than 
the  ten^  of  a  degree,  while  for  four  years  out  of  tiie  tea  there  wat  a  ali^  frost  00 
one  morning  in  the  month  of  July  as  well  as  August,  while  upon  an  averngp  there 
are  four  frosty  nights  in  June  and  hve  in  September*  so  that  frequently  there  is 
ftoet  in  every  month  of  the  year. 

The  mean  height  of  the  barometer  for  tht  MMllltl  tHBUiMr  W  90*7180  IM^  or 
•0113  inch  above  the  vernal  mean. 

The  Uitaa  tange  is  1  07  in.  In  England  the  least  range  is  in  the  month  of  Jaiy, 
while  here  it  exceeds  the  mean  range  of  both  June  and  August  by  nearly  one-tenth 
of  an  inch  ;  the  least  ran^e  being  1'063  in.  in  June.  The  iiiedomtnatmc:  ^vinds  it 
this  season  are  from  south  to  west}  but  stili  one-third  ut  the  time  the  wioU  blows 
daring  the  day  firom  north  to  eaet  or  IhMn  ctat  to  totttii ;  but  tfile  etomit  bt  mtn 
than  a  local  breeze,  for  the  upper  GnireBtt*  tt  ehoffm  hj  the  totne  of  the  elotdi^ 
mark  in  general  a  S.W.  current. 

The  mean  rain  is  9  (3048  ins.,  less  falling  in  Jane  than  ia  any  other  BMiBthof 
die  year. 

Autumn  begins  on  the  25th  of  Spptember,  and  lasts  onlv  sixtv  three  days,  or  until 
the  mean  temperature  falls  again  bt-luw  32°.  The  mean  temperature  of  the  season 
it  460*949,  beinf  17*^19  below  the  three  oMatha  of  aominer*  bat  the  neaa  tei»> 
perature  of  the  sixty-three  days  is  43°  n4. 

The  mean  height  of  the  barometer  for  the  normal  autumn  is  29*740  iaa*t  being  the 
highest  average  throughout  the  year«  and  the  titremt  range  2-109  iat» 

Tht  winda  blow  for  tiro-thinit  of  iMt  tiaaoii  Ikona  tooth  to  vert  abd  wtrt  to 
north. 

The  average  quantity  of  rain  is  13*5204  ins.,  October  being  our  wettest  tuoulh 
at  ref^uda  quantity ;  but  as  tiie  ahowtia  are  heavy  and  not  of  ion^  eontinuance,  there 
is  a  good  deal  of  fine  pit  nrt  weather  at  thi^  ?rason  of  the  year,  partlrnlarly  ahfuit 
the  end  of  October  or  begmuing  of  Is'ovember,  when  there  are  ten  days  or  a  fort- 
night of  clttr  tunnv  days  with  tht  temperttwrt  rtlhtr  aboft  tlw  mmm,  attd  whkh 
idbort  period  it  utodiiy  called  the  lodiaii  titnoMr. 
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The  dews  are  frtqaentl^  very  heavy  at  this  8ca»on»  io  nttdl  SO  that  tha  qoantity 
precipitated  in  one  night  itt  tha  imiii-gaiiga  baa  oAmi  neaittred  the  ont  or  two  tliott- 
sandth  port  of  aa  inch. 

TIm  mmk  hfighl  of  tht  bMPonatar*  la  Moccd  fvon  tibaobMnrationitaliiii  during 
1 1  ( >  i  i  of  tco  yean»  ia  39*71377  toa.  «l  an  altiti4la  of  ISO  faat  tbow  tha  Wvtl  oi 
the  sea. 

In  a  general  Table*  were  exhibited  the  greatest  and  least  elevations  of  the  baro* 
Mater  in  each  uonth  for  the  ten  years  1848  to  1863.  To  the  maximum  heights  of 
each  year  was  annexed  the  mark  X  and  to  tlic  ruinimura  0.  Of  thr  yrnrly  maxima, 
the  greatest  number*  or  ooa-half«  occur  in  the  iirst  two  moatbt,  and  the  reet  at  the 
•nd  of  the  Toar*  with  ona  amaplion  in  April.  Six  of  the  yearly  mioima  oteor  in  the 
last  two  months  of  tl.n  year  ;  the  other  four  minima  occur  in  the  beginning  of  the 
year.  Thus  there  arc  five  months  (May  to  September)  in  which  the  barometer  visits 
neither  extreme  of  its  yearly  variation,  while  th«  higher  and  lower  annual  exiremea 
are  chiefly  the  product  of  what  constitutes  the  winttr  at  tliia  atatioo* 

Another  Table*,  drawn  from  the  results  of  the  preceding  one,  serves  for  more  easy 
referents.  The  average  of  the  third  cdumo,  or  the  mniium  between  the  average 
elevatioBs  and  deprteaioaai  la  aevan  hnodndtha  of  an  inch  below  ^  mean  beig&t 
for  the  climate  (2n"7J^77  Ins.),  the  reason  of  which  is  that  the  dcpresiions  occupy 
a  smaller  sjMce  of  time  than  the  elevations ;  in  amseqaeno^  a  lets  proportioa  CMf 
them  comes  into  an  average  founded  on  daily  resulta. 

The  average  annual  maga  ia  1*9*4  in. }  OM  lange  wnm  in  diiaraat  yaara  about 
iix-tcnths  of  an  inch* 

The  greatest  elevation  in  ten  years  appears  to  have  been  ^Q  iiil  ina,  "corrrected" 
en  the  S7th  February  1849 1  the  day  was  iatroduced  by  a  moderate  N.N.B.  breeae* 

a  ritny  frost  and  fop  in  tfji?  morning;  tlic  temperature  xvas  1°  belyw  zero  duriiif^  the 
ftrecedmg  night,  it  stood  at  35''  at  uoon  t  the  day  was  very  hne,  with  a  few  cirrus 
clouda  from  the  wwt.  The  aext  highest  waa  30*763  uia.  "correeted  "  on  the  2nd 
April  1844,  when  the  wind  had  also  prevailed  for  three  days  from  the  N.E.,  but 
w;i«i  frfT.tlc  from  thy  south  rit  the  time  of  the  extreme  range.  The  temperature  bad 
been  uuu^uiill  v  low,  J"  ijciuw  lero  un  the  night  preceding  the  ist,  and  below 
aero  on  thu  j nd }  tiie  laaiparitttft  waa  only  83^  at  noon  on  the  let,  and  aS*  at  aoOB 
on  thr  *2[id.  Fog  at  8unri«r  qo  the  lst|  cirrus  clouda  firoaittiW«ou  both  dayi^ 
and  on  the  and  halo  round  both  the  sun  and  moont 

The  graalMt  depreeabu  in  tea  yeara  ooiurred  on  Sid  Novumber  1661,  whaa  tiio 
barometer  descended  to  28'505  ins.  at  12  p.m.  ;  there  was  fog  in  the  evening,  with 
lightning  ami  thunder  at  10  p.m.  ;  the  wind  was  a  fresh  breeze  from  the  S.W.  j  the 
temi>erature  was  54^  out  of  doors  at  9  p  m.  Howard's  observation  in  England,  that 
■ettlier  aitieme  is  produced  very  suddenly,  is  not  borne  out  harai  it  haa  oflao 
been  known  to  rise  or  fall  about  an  incli  within  twenty-four  hours,  and  the  two 
extremes  have  occurred  within  a  few  days  of  each  other ;  while  in  February  and 
March  1849  the  batoaettr  never  fell  balow  80  ina*  Ibr  Mvenleen  daya  ia  aucBHiion. 

Rain, — The  mean  annual  depth  of  rain  is  i4'9GT0  in?,,  fin  ten  years  ;  the  greatest 
quantity.  68-805  ins.,  being  in  1848,  and  the  laaat  quantity.  32*931  ioa.»  beiaf  in 
the  year  following,  or  1849* 

CoBtraty  to  the  obtarred  coaneiioa  ia  Enghnd  batwwn  a  wet  and  cold  eeaaon* 
and  a  warm  nm]  drv  one,  no  such  affinity  appears  to  ronncrt  thpm  at  thia  station} 
Ibr  the  greatest  quantity  of  rain  fell  in  1848,  when  the  mean  temperature  was  43**3, 
or  1**3  above  the  meaaf,  while  the  drieat  year  waa  1349»  wbea  the  oieaa  tempaitM 
tore  was  41*  1,  or  "8  below  the  mean. 

The  greatest  quantity  that  fell  in  any  onu  month  waa  10*56  ins.  in  October  13M« 
and  the  least  quantity  '913  in.  in  May  1849. 

Upon  aa  average  the  greatest  quantity  faila  in  the  nonth  of  October,  confirming 
the  corroctnf"*s  of  tfic  observations  of  tlic  Indians,  who  say  that  the  frnst  never  cetU 
in  until  the  brooks  arc  full.    The  least  quaotitv  of  rain  ialls  in  the  month  of  Juat, 

Upon  aa  average  it  raina  on  171  daya  in  aaaayoar,  aad  twiaa  aa  ofl«i  itt  tbaday* 
linie  as  during  tiia  night» 

•  ThcBC  Tallies  are  not  pntd-'licd  ui  the  pre!w»nt  Uppnrt. 

t  Seven  inches  above  the  average  falling  in  the  first  quarter,  when  the  mean  tempcrsiur^. 
waa  4*  above  tbe  avenfi^ 
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In  Aogttst  1848  it  nincd  6*328  ins.  in  four  days,  and  1850,  September  8th,  it 
rained  3*955  ins.  in  twenty-four  boars ;  Uw  910110  in  both  imtancf  blowing  Aam 

N.W.  to  N.  and  N.E. 
"With  regard  to  the  proportions  of  rain  in  tiie  former  and  latter  hnlf  of  Ae  ywr* 

they  stood  thus  by  the  avti  age  : — 

For  the  fiPbt  six  inonths.  January  to  June,  18*74G5  Ids.  ;  for  the  latter  six  moutba, 
July  to  December.  25*8568  ins.  The  sums  of  the  mean  temperature  of  these  two 
portions  thus  divided  are  906*97  iu*  and  S94*70,  being  nearly  one-tikird  higher  m 
the  latter  half  of  the  year. 

If  ws  divide  the  circle  in  another  place  we  6hali  have  a  very  different  resolt. 

Trom  the  fourth  to  the  ninth  month  (April  to  Septemberl  the  amtage  raift 
amounts  to  18*  1572  ins.,  from  the  tenth  to  the  third  month  (October  to  March^ 
2^1-4  161  ins.  Now  the  sum  of  the  mean  temperatures  of  the  first  sii  months  itt 
tlus  series,  or  the  summer  half-year,  is  381*61,  and  that  of  the  reauuaing  six 
months,  or  winter  half-year.  172*16.  Han  the  ndattvn  qnantitiea  of  ndn  lanain 
about  the  anme,  while  the  temperatures  are  reversed. 

In  Howard's  '  Climate  of  London,'  the  driest  mouth  in  the  year  is  March  i. 
F^rasry  2,  April  3,  May  4,  June  6,  September  6,  January  7,  August  8,  December 
9,  October  10,  July  11,  November  12  ;  while  at  the  Albion  Mines  June  is  1,  April  2, 
May  3,  September  4,  July  5,  February  6,  January  7«  March  August  9*  I^ovem- 
ber  10,  December  11,  October  12. 

January. — The  sun  in  the  middle  of  this  month  continues  abovl  9  honrs  and 
6  minutes  above  the  horizon.  The  temperature  rises  in  the  day,  on  an  average  of 
ten  Years,  to  25'^'46,  and  tails  in  the  night  to  12°' 18;  the  difference,  13*^*28,  repre. 
aenting  ^  mean  effect  ot  flie  snn's  rays  for  the  monlh,  may  be  termed  the  aolnr 
variation  of  the  temperature. 

The  mean  temperature  of  the  month  is  18^*84 ;  but  this  mean  has  a  range  of 
18"'l  in  ten  years,  which  may  be  termed  the  Innar  variation  of  the  tMBpentank 
The  wannest  year  was  1843,  when  the  winds  prevailed  from  the  S.W.  j  and  the 
coldest  was  1851,  when  the  winds  prevailed  from  the  N.W.  nnd  N.E. 

The  barometer  in  this  month  rises  on  an  average  of  ten  years  to  30\i515  jns.,  aad 
lUls  to  98*901t  ins. ;  the  mean  range  is  therefore  1*4503  in. ;  but  the  extremn 
lan^  in  ten  years  i?  2  012  ins.    The  mean  height  for  the  month  is  29*6958  inf. 

The  prevailing  WioUtt  are  the  class  from  west  to  north ;  the  average  of  ten 
years  lieing  norlh  to  east  3*8,  east  to  sooth  4*4,  soutfi  to  west  7*4,  west  to  north  1S*4* 

The  mean  rain  or  melted  snow  at  3  feet  from  the  earth  is  3'3814  ins. ;  and  the 
number  of  days  upon  which  it  falls  averages  5  nights  and  1 1  day«,  or  a  total  of  16. 

ilie  snow  falls  upon  an  average  of  13  days,  and  a  mean  depth  of  ift.  10  ins.  The 
heaviest  storm  was  in  1844,  when  it  snowed  2  ft.  9  ins.  on  a  level  in  three  deys.  In 
the  f^r^t  part  nf  thr  winter  the  snow  is  very  dry,  and  it  takes  17  ins.  of  snow  mallid 
to  make  1  tn.  of  water. 

Upon  an  average,  99  nights  have  constantly  the  temperatore  bdow  the  finedng- 
pointci,  whiU  C-7  iii^hts  and  1  day  full  belowtiw  zero-point.  The  mean  degrees  of 
frost  average  623 ;  the  greatest  number,  825,  being  in  1851,  and  the  least,  447  Jn  1S43. 

FfiBRUART. — Length  of  day  in  the  middle  of  the  month  about  10  hours  18  minutes. 
Mean  of  greatest  heat  by  day  98°*076,  of  greatest  cold  by  ni(^t  IQP'96  i  ditefenee, 
or  solar  variation,  17°  125, 

.  Mean  temperature  of  the  month  Id^'Sl ;  difference  in  the  mean  or  lunar  variation 
iaP*3.  The  warmest  yeaca  were  1848  and  1850,  wlien  the  winds  prevailed  fromtiw 
N.W. ;  and  the  coldest  year  was  1849*  when  the  wind  prevailed  hem  tiie  north  to 

east. 

The  barometer  ranges  on  a  mean  tnm  30'365  ins.  to  28*905  ins. — differoice 
l*4dO  ins. ;  but  the  full  nnge  In  ten  yean  extends  to  9*174  iaa.  Mean  height  far 
the  month  is  2y68GG  ins. 

The  prevailing  winds  arc  the  class  from  west  to  north ;  the  average  of  ten  yeum 
being  north  to  cast  4-9,  east  to  south  4*9>  sonlh  to  west  6*9*  west  to  north  19*9. 

The  nncnn  rain  or  melted  snow  is  3*2673  ins.,  faUiog  OB  an  arerege  CO  4  lUgihli 
and  9  days,  or  a  total  of  13  through  the  month. 

Vid  anow  lUla  on  11  days  upon  an  average,  and  a  mean  depth  of  2  It,  I  in.  The 
hctvieat  atom  was  in  1649*  wnen  it  snowed  9  ft.  6  ins,  in  two  daya. 
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There  are  27  nights  of  frost  upon  an  average,  ^vhilc  7  7  nights  go  below  zero  ;  and 
i»  three  years  there  was  one  day  oo  which  the  temperature  kept  below  zero  all  day. 
The  nicsii  do^rcM  of  frost  atenge  600;  tho  greatest  number,  870,  in  1849,  and  the 
leaat,  433,  being  in  1850. 

Martu  — length  of  (lay  in  this  nionth  nvcrnges  11  hours  42  minutes.  Mean  of 
greatest  heat  by  day  36-*i35,  of  greatest  cold  by  night  17°-85  }  difference,  or  aoiar 
^•natioB*  IB*'S85. 

Mean  teroperature  of  the  month  26*^*98  ;  difference  ill  the  mean  or  lunar  variation 
8**  7.  Tlic  ^vnrmcst  year  wa-?  1846,  and  the  coldett  year  waa  1847,  when  the  wiads 
pievaiied  frum  tiie  west  to  north. 

The  baiOBieter  ranges  on  a  mean  from  30*862  ina.  to  28*016  ins.— diflRerence 
1-366  ios. ;  but  the  full  range  ui  ten  years  eatenda  to  1*776  in.  Mean  height  for 
the  mouth  is  29*6/2  ins. 

The  prevailing  winds  are  the  class  from  west  to  north  ;  Uie  average  of  ten  years 
heiog  north  to  eaat  5*5,  east  to  south  6*5,  sooth  to  west  7»  west  to  north  13*0. 

The  mean  rain  or  melted  i>nuw  is  4'30C3  ins.,  lalling  00  an  average  on  4  nigifata 
and  JO  days,  or  a  total  of  14  through  the  month. 

The  snow  fidls  on  11  days  upon  an  average,  and  a  mean  depth  of  2  ft.  1|  in. 
The  heaviest  storm  was  in  1850,  when  it  snowed  16  ins.  in  three  days.  There  are 
2S  nights  of  frost  vipoa  an  average,  while  2'8  nights  go  below  zero.  The  mean 
degrees  of  frost  average  453 ;  the  greatest  number,  557,  in  1849,  and  the  least,  338, 
hang  in  1846. 

AjnuL. — Length  of  day  in  the  middle  of  the  month  13  hours  22  minntea*  Mean 
of  greatest  heat  by  day  46*''34,  of  greatest  cold  by  night  2r'63 }  diffiBrencc;,  or  solar 
variation,  18*"61. 

Mean  temperature  of  the  month  36^*88 ;  difference  in  the  mean  or  Inner  variation 

5°  6.  The  warmest  year  was  1843.  and  the  coldest  1850 ;  in  the  former  the  wind 
prevailed  from  the  soutli  to  west,  and  in  the  latter  from  north  to  east. 

Hie  barometer  ranges  on  a  mean  from  30*2763  to  29*0248  ins. — difference  1*2515 ; 
bat  the  foil  range  eatends  to  1*871  m  ten  years.   Mean  height  for  the  month 

b  29*7022  in^. 

The  prevailing  winds  bltc  the  class  from  we«<t  to  north  ;  the  average  of  ten  y^urs 
being  north  to  east  7  7,  east  to  south  3*5,  south  to  west  7*4,  west  to  north  11*4. 

The  SMan  rain  or  melted  snow  is  2*650  ins.,  falling  on  an  average  on  4  nights  and 
8  days,  or  a  total  of  12  days  thrmiL'h  the  month. 

The  snow  falls  on  7  days  upon  on  average,  and  a  mean  depth  of  9i  ins.  Ulie 
heaviest  storm  vras  in  1852,  when  it  snowed  12^  ins.  in  two  days. 

Thi^re  are  24  nig^ts*  frost  upon  an  average,  and  in  1844  two  nights  went  below 
zero.  The  mean  degrees  of  frost  are  166 ;  the  greatest  ntunber,  257#  in  1860,  and 
the  least,  92,  being  in  1846. 

Mat.— The  length  of  the  middle  dw  Is  abont  14  hours  36  mSnnlcs.  The  tem- 
pewters  rises  by  day  to  59**88,  and  folb  by  night  to  37**63 }  the  solar  vatiatbn  la 

COnseqtiently 

Mean  temperature  ot  the  mouth  4S'"44 — difference  in  the  mean  or  lunar  variation 
0**4.  The  warmest  year  vras  1846,  when  the  winds  prevailed  from  the  south  to 

west ;  and  the  coldest  year  was  1849,  when  the  winds  prevailed  from  north  to  east. 

The  barometer  ranges  on  an  average  from  30' 1507  to  'lO  'llQO  im.  ;  the  mean 
range  is  therefore  '9317*  but  the  full  range  in  ten  years  is  1'347.  Mcuu  height  lor 
tiM  nmnlh  99*7459  ins. 

The  prevailing  winds  are  the  class  from  west  to  north  ;  the  average  of  ten  years 
being  north  to  east  ?•(),  east  to  south  6-4,  south  to  west  7*9,  west  to  north  9*1  • 

The  mean  rain  or  melted  snow  is  2'8Q7G  ins.,  falling  on  an  average  on  4  nights 
and  9  days,  or  a  total  or  1 3  through  the  month.  The  snow  falls  on  2  days  on  an 
avrrage,  and  a  mean  depth  of  1  inch.  Tho  heaviest  storm  was  in  1844,  when  it 
snowed  4  ins.  in  one  day.  There  are  ten  nights  of  frost  upon  an  average,  giving 
31  mean  degrees  of  frost.  Hie  greatest  number,  58,  were  in  1843,  and  the  least 
number,  6,  were  in  1848. 

Hail  fell  once  in  this  month  in  1850,  and  onee  in  1852. 

JvNB. — Length  of  day  in  the  middle  of  the  month  is  15  hours  20  minutes.  Mean 
of  neatest  heat  by  day  69*'-99,  of  greateat  coU  by  nigbt  46**63  {  diJIieienee,  or  solar 
vamtion,  93^36. 
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Mean  tempentnn  of  Uie  nonth  58<>*29 ;  difference  in  the  mean  Iwur  Tiriation 
7°--i  The  warmpst  year  was  1847,  when  the  wind  prrvnilp<1  from  the  east  to  MMtbl 
aod  the  coldest  year  was  1851,  when  the  wind  prevaikd  Irom  north  to  east. 

The  baronwler  ranges  on  a  mean  irom  9CH>87]  to  99*MOO  im.-^^fliBltM»  'Sffli 
but  the  full  ranga cKtMnds to  ro6S  iBtanyian.  M«hi  haight  Itar  tba  unaA  is 
29*6739  ins. 

The  prevailing  winds  are  the  class  from  south  to  west ;  the  average  of  ten  years 
Mof  Dortti  to  east  7*5,  east  to  south  6*4,  south  to  Witt  9*4,  west  to  north  7*7. 

The  m(>nM  rtiin  is  2  1 539  in«..  falling  Oil  an  amagt  OB  4*6  sigbti  and  9*4  day«»  or 
a  total  ut  1 4  days  through  the  month. 

No  MOW  fidit  io  this  monyif  and  tiiort  are  opon  an  aveniga  S'8  nl^H  of  firoat, 
but  only  <ir -niitonally,  ci.using  tha  thMrflumMter  OD  tha  hoaaa  to  lUl  bdow  aSP»  nnd 
giving  a  muau  of  2°' 15  of  frost. 

Hail  Ml  onoa  In  this  month  in  1844,  and  one*  hi  1948. 

Jur.Y. — Length  of  the  middle  day  nbout  15  hours.  Mean  lii^haol  tampaiatms  hf 

day  77 ''80,  mean  lowe<*t  by  night  54°  02.  Solar  variation  ITBH. 

Mean  temperature  of  the  month  65^*94 ;  difference  in  the  mean  luiuu*  variatton 
OP'S.  The  warmeat  yaar  waa  1849.  whao  the  wind  prevaiM  ttem  tha  tooth  to  wcat; 

and  the  r  Irlr^t  ycftf  1851,  when  the  winfl  prrvnilrd  fmm  snnth  tn  Tvrjt. 

The  barometer  ranges  on  a  mean  from  ao-0662  to  39*3094  ins. — differenca  '7668 1 
hot  th«  flill  range  extands  to  1*109  In  tan  TOin.  M«aB  hiight  tar  tha  moaUi 
99*7104  ins. 

The  prevailing  winds  are  the  class  south  to  west ;  the  average  of  ten  yean  haiag 
north  to  east  5*9,  east  to  south  5'2,  south  to  west  14,  west  tu  north  ^  y. 

The  mean  rain  is  3  0210  ins.,  (hlling  on  an  average  of  6  nif^ta  and  9*6  dafa»  mr 
a  total  of  15  days  through  the  month. 

No  snow  falls  in  this  month,  and  on  an  average  there  are  '6  nights  of  frost,  but 
not  causing  the  thefmotnetor  on  Che  honea  to  Ml  oelow  39*. 

Hail  felt  once  in  this  month  in  1844. 

AuousT. — Length  of  the  middle  day  about  13  hours  50  mioutea.  Mean  highest 
temperature  by  day  7ti  "34,  mtan  lowest  by  night  oa^'Sa.    Solar  influence  20"  95. 

Mean  tempefatore  of  the  month  65^*85  t  difference  in  the  mean  lunar  vanation 
5®"1.  The  hottest  vpnr  in  n,  when  ttte  wind  prevnilcfl  frnrn  the  S,W.  ;  nnd  the 
coldest  year  1850,  when  the  wind  prevailed  from  north  to  east  and  south  to  east  for 
half  the  month. 

Tlie  barometer  ranges  on  a  mr  ui  from  •?n  i'2n5  to  29'3872  ins. — difference '7334  ; 
but  the  full  range  eitends  to  1*09(>  iu  ten  years.  Mean  haight  for  the  roaiitb  ia 
29-7099  ins. 

The  prevailing  winda  afe  the  elaea  iltam  south  to  west  t  the  averege  of  tin  ymtn 

beint'  iv^rth  to  east  6,  ^vi^t  to  south        south  tn  v-cst  U)-6,  1^•c?^t  to  north  8. 

The  mean  rain  for  this  month  is  4*4299  ins.,  tailing  on  an  average  on  4*9  nights 
and  9*9  days,  or  a  total  of  14  daya  thtottj^  tha  month.  In  1948  it  rafaiad  6*899  ma. 
in  four  successive  dav^. 

No  snow  falls  in  this  mouth,  and  on  an  average  there  are  O'ft  oighto  of  froat*  bat 
not  eansing  the  thermometer  on  the  house  to  fklT  bdow  89*. 

Hidl  fell  Once  in  this  month  in  1843,  and  again  in  1851. 

SEPTrMHj'n. — The  length  of  tlie  middle  day  is  about  12  hours  20  minutes.  The 
heat  on  a  mean  rises  to  Gj  '64  atul  falls  t<f4G°'59,  mailing  a  solar  variation  of  19''0&. 

Mean  temperatore  of  the  month  56'''09;  difference  in  the  mean  Imar  iwiatioa 
7**3.  T\\v  lintt"--t  ynnr  was  184G,  when  the  wind  prrvnilcd  frnm  south  to  west  17 
days  i  and  the  coldest  year  was  1843,  when  the  wind  prevailed  from  weat  to  north 
fbr  IS  days. 

Tlie  mean  temperature  of  nights  in  this  month  cornepond  Ttrf  aenrly  to  llMnaaf 
the  month  of  June,  but  the  days  avemc^  4°  r)  colder. 

The  barometer  ranges  on  a  mean  from  30  IG 17  to  29*1381  ins.-— <li&ercacQ  l'02d6| 
but  the  full  tange  ettenda  to  1*680  hi  ten  yaaia.   Mean  height  Ihr  tha  neoalh  il 

29*7671  ins. 

The  prevailing  winds  are  from  south  to  north ;  tUe  average  of  ten  years  being 
north  to  eaat  5*4«  eeat  to  aontti  4*9,  aooth  to  waet  10,  iveat  to  north  9*7* 

The  mean  fain  for  thU  nv  nih  i-i  ;V004S  ins,,  falling  on  an  average  on  3*8  nights 
and  8'(j  daya,  or  a  total  of  12*4  throughoat  the  montli.  On  the  6th8<|pliBUiar  I860 
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it  rained  3*955  int.  in  94  hours,  causing  a  great  freshet  in  the  rivers,  which  did 
much  damage  by  carrying  away  several  bridges. 

A  littJ«  snow  fell  once  in  this  month  in  1851»nnd  on  no  •«era§6  feh«n  are  five 
nights  of  fro8t«  giving  3^  u  wean  of  frost. 

Hail  fell  once  in  this  month  in  IS4B,  18S1,  and  1859. 

October. — The  middle  day  in  this  month  has  the  sun  for  10  hours  48  minutes. 
Tlie  mean  of  greatest  beat  by  day  is  53^*883,  and  of  greatest  cold  by  night  38''*626 ; 
tiie  lolar  variation  15*^380. 

Mean  temperature  for  the  month  46*''34  ;  difference  in  the  mean  InttAr  vaiittloil 
4'^'4.  The  bnttc-t  voar  yyn^  1851,  wlu'n  the  wind  prcvr\i!ed  from  south  to  west  IS 
days ;  and  the  coldest  year  waa  1847,  when  the  wind  prevailed  from  the  north  to 
west  1 1  days,  and  eoutb  to  west  19  days. 

The  barompt(  r  rnn:^ps  nn  a  mean  from  30*3173  ins.  to  29*0121  ins. — difference 
1*8059  in.  i  but  the  fuii  range  e&tends  t»  I'924  in*  in  ten  yeart.  Mean  height  for 
the  inontii  297657  ins. 

The  prevailing  winds  are  from  south  to  north  ;  tin  average  of  ten  years  being 
north  to  past  5*3,  east  to  south  5*7,  south  to  west  lO  'i,  wpst  to  north  9*8  days. 

Tile  mean  rain  fur  this  month  is  5*7760  ins.,  failing  on  an  average  on  5'8  ni^tt 
and  97  days,  or  a  total  of  15*5  Uuronghont  the  month.  In  1643  It  rained  10*Mliis. 
on  20  dnv^  tluring  this  month. 

Sometimes  as  much  as  3  ins.  of  snow  fall  during  two  or  three  days  In  this  month, 
bnt  it  does  not  raniain  long  on  Uie  ground*  On  an  average  there  are  10*4  nights  of 
froet,  giving  SS^'S  of  frost. 

Hail  fell  once  in  this  month  in  1844,  1846,  1848,  1840,  IR',!  nnd  1852. 
NovEUBEB. — The  length  of  the  middle  day  i&  9  hours  2U  inmutes,  or  halt  an  hour 
longer  than  in  London .  llie  average  temperature  rhes  to  42*-26«  and  lUla  to  S0^*a8« 
making  a  <5olar  variation  of  1 1°*90. 

Mean  temperature  of  the  month  36**'97  ;  difference  in  the  mean  lunar  variation 
lO^'S.  Hie  hottest  year  was  1849,  when  tfie  wind  prevailed  ftom  west  to  north 
15  days  ;  and  the  coldest  year  was  1S43,  when  the  wind  prevailed  for  13  days  from 
west  to  north,  and  12  day.s  from  north  to  east  and  east  to  south.  The  mean  tem- 
perature of  this  month  corresponds  with  April,  but  the  days  arc  -i"  colder,  and  the 
nights  about  3^  warmer. 

The  barometer  ranges  on  a  mean  from  30*2686  to  28*8229  in-.— difference 
1'4457 ;  but  the  fail  range  extends  to  2'032  ins.  in  ten  years.  Mean  height  for  tlie 
month  is  99*0873  ins. 

Till  prevailing  winds  are  wcslwardly  ;  the  average  of  ten  ycarS  IniDg  norCIl  to 
east  3-9,  east  to  south  4*6,  south  to  west  10*3,  west  to  north  1 1*9. 

The  mean  rein  for  this  month  is  47456  ins.,  falling  on  an  average  on  4'7  nights 
and  It'9  days,  or  a  total  of  15*9  throughout  the  month.  Snow  falls  generally  on 
six  days,  nverac;inc  0\  in^.  in  depth.  The  grentp^t  storm  was  16  ins.  in  one  r!av  in 
1852,  but  it  did  not  remain  on  the  ground.  It  hailed  once  in  1850.  On  an  average 
there  ate  90*t  nights  of  frost,  giving  1 27*'5  of  froet. 

DecKMnnR. — The  length  of  the  middle  day  is  8  hours  40  minutes.  The  avcrago 
temperature  rises  to  29'''876,  and  falls  to  IB^'Q^Q,  making  a  solar  variation  of 
11*'29.  Mean  temperature  for  the  month  94**91 ;  difference  in  the  mean  lunar 
variation  ll**8.  The  hottest  year  was  1847,  when  the  wind  prevailed  from  the 
south  to  wo^t  I  (layfl ;  ond  the  coldest  year  was  1851,  when  the  wind  prevailed  13 
days  from  west  to  north. 

llie  barometer  ranges  on  a  mean  from  30'3433  to  267499  ine.,  being  adiffbenos 
of  1*4457  ;  but  the  full  range  extends  to  2  081  ins.  in  ten  years.  The  greatest  de- 
pression*  28*410,  occurred  in  this  month  in  1848.  Mean  height  for  the  month  is 
99*6895  in*. 

The  prevailing  winds  are  westwardly.   The  average  for  ten  yean  is  mirllt  to  cast 

3*7,  east  to  .south  4,  south  to  west  lO  B,  west  to  north  12'5. 

The  mesn  rain  for  this  month  is  4*8795  ins.,  falling  on  an  average  of  6  4  nights 
and  12*2  days,  or  a  total  of  17*6  throughout  the  month. 

Snow  falls  generally  on  13  days,  averaging  2  ft.  '2\  ins.  The  greatest  storm  was 
in  1846,  when  18  ins.  fell  in  12  hours.  It  generally  halls  once  or  twice  during  this 
month.  On  an  average  thera  ara  98  nigfati  of  froet,  giving  493*7  of  ftoat. 
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TUdtfofMetooiologioal  M0tiiilbrTBiiYetn,ttth«Alliioa  Mines,  Nova  Scotia.  Noftli 
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America.   Latitude  45^  34'  30"  North;  Longitude  62°  42'  West  from  Grccnwicii. 
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Albion  Mines*  No\r 
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On  tome  JSimukmuotu  ObmwoHUmt  cf  JRain-fitll  at  JHffhraU  PohUf  oh  tkt 
mme  Mountain  Mmngt,  Bj/  W.  J.  Macquoeh  Ravki«b»  CJB^  FJL9L 

Hie  observations  refcrretl  to  were  made  daily  and  simtiUanooiT'^lr,  for  a  period  o! 
161  days,  at  two  points^  distant  2^  miles  from  each  other,  and  didenog  by  about 
SOO  feet  in  elevation,  on  the  north-west  slope  of  the  Pcntland  Hills,  near  E£nbiirg|i> 

The  lower  gauge,  designated  as  H,  was  700  feet  above  the  sea,  and  3^  miles  from 
the  chain  of  summits  of  the  hills  ;  the  higher  gauge,  dc.^ieriated  G,  900  feet  above 
the  Bea»  and     mile  from  the  chain  of  summits.  The  totai  rain-fail  at  G  daring  the 
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period  of  observation  exccpded  that  at  H  in  the  ratio  of  1^  to  1.  For  short  perioda 
of  rainy  weather,  of  from  two  to  eleven  days,  the  ratio  deviated  from  this  average 
win*  in  a  somewhat  irregular  manner,  showiDg,  however,  a  tendency  to  increase  on 
dw  Approach  of  winter}  for  periods  of  a  calendar  month  the  deviations  from  the 
mean  ratio  were  much  «!mnller.  To  throw  some  light  on  the  question,  whetliLi  the 
greater  depth  ut  ram- fail  at  G,  as  compared  with  H«  waaehi^y  owing  to  the  higher 
timirion  of  the  ponndf  or  to  the  greater  pnndniity  to  Ae  summits  of  the  hills,  the 
depA  of  rain-fall  at  these  points  was  compared  with  the  depth  as  puhliihed  hj  Mr. 
BcMUYlmr)rf>,  at  the  Glencorse  Reservoir,  on  the  south-east  side  of  the  range,  at  a 
point  designated  by  F,  only  30  feet  hi^er  than  11,  but  almost  surrounded  by  the 
iigheit  eDaiinito  of  the  chain.  Notwithstanding  the  lower  level  of  F  as  compared 
with  O,  the  rain-fall  at  F  was  somewhat  the  greater ;  a  fact  which  seems  to  indicate 
that  the  vicinity  of  high  summits  has  a  grreatcr  inflnrncp  than  mere  elevation.  The 
gaugiugs  of  the  tlow  of  the  btreams  by  Mr.  Bearumorc  near  F,  and  by  the  author 
near  O,  show  thM  the  rab*lhll  nearer  the  sonunits  than  these  points  mnet  have 
been  greater  still.  The  rain-fall  at  H  exceeded  that  at  a  point  in  the  imtfllfflfatt 
vicinity  of  Edinburgh*  1190  tati  above  the  sea«  in  the  ratio  of  1  to 


Om  Aimm  Bemakt  obtmiMd  at  SL  /wf  •  By  J.  Kiiro  Watts. 


Instrumsnts. 

On  m  m*y  Method  of  making  thin  Ghist  Cdit  for  mounting  Wmtdtph 
Obfeeti  in  Fluid,   By  C.  Brooks,  M.A^ 

The  durability  of  thin  glass  cells,  compared  with  cells  consisting  of  a  ring  of 
cement  or  varnish  laid  on  the  slide  by  a  brush,  ta  well  known  to  niicrogcopists;  but 
they  have  been  hitherto  somewhat  difficult  of  construction,  and  therefore  expensive. 
Tlie  proposed  mode  of  making  them  consists  in  clamping  the  piece  of  thin  glass 
bctwcf!!  two  pircps  of  gun -metal,  having  each  a  cyhndrical  hole,  but  one  of  the 
holes  being  0-<M  or  0'U5  inch  Urger  in  diameter  than  the  other.  I  he  pieces  are 
damped  by  two  screws*  the  holes  being  kept  concentric  by  two  steadying-pins.  Out 
of  the  opposed  surteees  is  gronnd  very  flat,  and  the  other  has  a  narrow  raised  rim> 
about  01  inch  wide,  covered  with  very  thin  leather  surrounding  the  hole,  to  ensure 
a  hrm  and  uniform  pressure  round  the  intended  aperture.  Aiier  scratching  round 
hoth  ddes  of  the  glass  revealed  by  the  holes  with  a  writing  diamond,  the  circular 
pic^  may  be  poshed  out  withoat  fuiy  risk  of  cracking  the  remainder  of  Uie  glass. 


On  notoaraohk  Drawings  of  MeUi»rohgjieal  InttnsmmU  mhpied  hy  the 
CouneU     the  BriHth  Meteondngicai  JSdeiety,  By  John  Lb%  LLJ>^ 

Thc^e  accurate  phntographs,  taken  by  Mi  ;-,  (tlaii^lier,  were  of  the  standaril  baro. 
meters,  thermometers  wet  and  dry  bulb,  and  other  meteorological  inAtrumenta,  with 
their  stands  and  arrangemente,  as  osed  and  recommended  by  the  Britidi  Meleorolo* 
gieal  Society.  The  Standard  Barooutars  are  those  made  by  Mr.  Barrow,  of  Oxendon 
Street,  Londfin,  and  the  several  thermometer^*  and  their  stands  by  MeSBTS.  Nsgretti 
and  ^6amUra«  as    also  the  rain-gauge  constructed  by  Mr.  Glaisber. 


On  a  Mtthod  of  Mdnufacturing  Ci/li/idrical  Lenses.    Jiy  Prof,  Sturm. 

The  stages  through  which  the  science  of  optics  haspasse<i  einee  Kuler's  discovery, 
nearly  lOU  years  agn>  of  the  principles  of  achromatism,  have  not  proved  the  infalli- 
bility of  the  system  of  the  spherieal  lenses  for  optical  purposes.  J  now,  however,  call 
attention  tn  cylindrical  lenses  pround  h\  marhinrn-,  inventiul  hy  mvseir,  which  is 
done  TOth  sueh  pesftetion  that  1  humbly  hope  they  may  be  the  means  of  opening  a 
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new  field  to  science.  In  the  first  place,  that  the  cylindrical  princj[)le,  in  general,  is 
superior  to  the  spherical,  will  appear  from  the  circumstance,  that  a  perfectly  cylindrtc^ 
leas  is  free  from  the  defects  of  spherical  aberration,  and  that  the  opposite  rectangular 
pUnet  combine  in  forming  eUipses  in  their  inteiaeetiom,  and  cotueqnently  show  a 
greater  precision,  distinctness  and  himinousness,  and  less  contraction  of  dimensions  ; 
they  therefore  admit  of  enlarged  visual  angles.  The  cylindrical  sy&tem,  moreover, 
render*  it  prMtieftble  to  form  carves  of  all  kinds,  for  instuxe,  psnlioles,  hyperbole^ 
eUipses,  &c.,  which  is  impracticable  in  the  spherical  system.  In  the  second  place, 
the  aforementioned  machine  is  so  constructed  that  every  lens,  even  for  spectacles, 
appears  centred,  since  the  cross  lines  of  the  two  planes  pass  through  the  middle, 
whilst  the  centralization  of  spherical  objcct^lenses  is,  as  known,  very  difficult  aad 
imperfect.  Thi^  defect  nrisrs  both  in  the  best  ^^jihci  am!  cylindrical  lenses  from 
their  being  hitherto  ground  by  hand ;  the  imperfection  becoming  more  evident  in 
the  latter  than  the  grossest  defects  in  the  former ;  and  tiUs  doabtleas  is  tiie  reaaon 
why  science  has  not  bestowed  more  atti  titiun  uti  cvlindrical  lenses.  Xo  nrn-  v>  oiild 
expect  the  formation  of  a  perfectly  circular  cone  without  the  instrumentality  of  a 
turning  lathe ;  and,  in  like  manner,  what  the  turning  lathe  is  to  this  or  other  articles 
to  be  finely  rounded,  the  machine  I  wish  to  introdaceisfor  optical  lenses;  hence,  too, 
the  advantage  of  the  perfectness  of  its  productions,  and  also  the  rapidity  of  the 
manufacturing  process.  In  the  third  place,  in  order  to  prove  the  better  preservation 
of  ^e  eyes  by  the  use  of  cylindrical  lenses  tiiao  by  the  spherical,  it  is  only  necessary 
to  obser\e  that  two  cylindrical  planes,  intersecting  carh  other  at  right  angles,  have 
the  effect  of  neutralizing  the  defect  of  spherical  aberration;  whilst  two  parallel 
spherical  planes  produce  the  eflect  of  doubling  the  imperfection :  moreover,  we  need 
only  to  advert  to  the  structure  of  tbe  eye  in  man  and  other  animals,  which  is  not 
spherical,  nor  achromatic,  and  is  nevertheless  free  from  thpdefertof  aberration  : — it 
rather,  the  elliptic  shape,  which  in  creation  appears  to  predominate,  as  for  in- 
■tance,  in  the  planetary  orbits,  in  magnetic  coirents,  ke.  And,  MAoethe  effirat  Of  a 
cylindric  lens  approaches  that  of  an  ellipse,  and  since,  moreover,  an  opticnlly  diseased 

2e  shows  a  still  greater  dc^arttire  from  the  spherical  form,  it  is  equally  apparent 
at  a  perfect  cylii^hic  lens  is  Uie  best  adapted,  as  the  passage  of  the  rays  not  only 
takes  place  in  and  about  the  centre,  but  on  every  point  of  the  surftce,  thus  efiectiiig 
an  equable  and  perfectly  regular  distribaUon  of  light  on  all  points. 


On  2fMnU  Oeutrrtneet  that  impair  tke  Vuion  of  good  Tduoepet* 

Bjf  COBNBLIDS  VaHLBY. 

The  author  remarks,  that  cvcrythmg  moving  on  the  eaith  CMiaes  vtbrattoos }  tike 

result  is  tremors,  too  fine  to  be  known  till  high  magnifj-ing  proves Uwir  existence,  and 
the  very  best  braced  stands  convey  them  to  the  telescope.  He  stated  a  fact : — On 
placing  his  ear  close  to  the  ground  on  Bromley  Commoot  he  heard,  first  a  heavy 
waggon  about  a  mile  off;  second,  a  one-horse  cart;  third,  a  stage  coach  in  Bromley  two 
miles  off:  their  differing  distances  and  approach  were  indicated.  These  he  afterwards 
met  in  reverse  order  from  thdr  differing  speed.  This  proved  tremors  in  tiie  outh 
which  would  affect  high  powers,  and  from  the  number  of  greater  causes  than  these  he 
inferred  the  earth's  surface  to  be  rarely  or  never  free  from  such.  He  shnwrd  two 
means  of  insulation  so  as  to  avoid  them : — First,  cushions  of  wool  or  thick  lodui 
robber  onder  three  feet  Second,  supporting  the  telescope  by  policy  blocks  (which 
has  been  done  for  Newtonians  with  success),  such  blncks  and  ropos  br^inc:  quite  in- 
capable of  receiving  or  transmitting  vibrations  or  tremors,  and  being  therefore  the 
most  perfect  Insttlalors.  Hie  high  northern  support  of  polar  axes  receives  tremofs 
from  the  earth  and  enlarges  them  upwards,  but  heavy  top  bars  leaning  against  them 
might  bo  made  real  discords  or  dampers.  Sounds  of  all  sorts,  percussions,  winf!9,  the 
sea  roarnig,  all  cause  vibrations  that  act  on  the  materials  of  both  telescope  and  stand, 
and  impair  their  performance.  All  these  canaetiie  moat  rapid  alternatioBS  from  dense 
to  rare  in  the  atmosphere,  which,  nddi  d  to  the  ever- varying  density  of  the  air  from 
vapour,  temperature,  pressure,  and  currents,  so  disturb  the  passage  of  light,  as  to 
DUike  the  stars  twinUe  hito  n  mnch  larger  diameter  ti^an  they  are  known  to  possess. 
This  twinkling  «iiNta  nil  Umm  th«t  mteqoiUy  innllt  md  wonldiatmiMf  limit 
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the  detinttion  of  high  powers,  it'  we  did  uot  remove  as  much  us  possible  above  ail 
such  interferences  as  fogs,  soandt  and  the  like.  From  hia  own  observations  at  the 
height  of  600  feet,  the  fogs  hrtrnn  rapidly  to  diaappear*  and  to  afford  nnucb  ekarer 
vision  through  the  atmosphere. 


Navigation. 

Om  ike  Lots  if     *  Tayleur^  and  ike  Ckanget  in  An  Action  <f  Om^aiuu 
in  Iron  SOk^,  By  ike  Rev.  W.  Score9BY,  2>J>.,  F,iLS,  ^ 

TTiere  were  perhaps  few  subjects,  he  said,  of  more  practical  consideration  and 
inaportanrr  fhv^n  the  one  which  he  had  the  honour  (  f  p'ibmitting  to  the  Section  on 
that  occasion ;  and  if  of  more  importance  and  consideration  in  one  place  than 
another,  he  might  any  the  port  of  Liverpool  ought  to  staod  pre-eminent  in  respect 
of  the  consideration  due  to  compass  guidance  in  iron  ships. 

The  importance  of  determining  not  merely  the  principk>s  which  occasion  the 
original  development  of  the  magnetic  condition  in  iron  sliips^  but  also  of  determining 
the  principles  upon  which  changes  in  that  development  would  take  place,  was,  of 
course,  proportionate  to  the  extent  to  which  iron  was  employed  in  the  construction  of 
vessels  navigating  the  ocean ;  and  so  great  had  been  the  increase  in  the  adoption  of 
iron  as  a  material  for  sUp-boildiog,  that  in  many  ports  where  they  were  accnstomed 
to  build  a  large  number  of  vessels,  it  would  be  found  that  nine-tenths  of  the  vessels 
building  were  entirely  vessels  of  iron.  He  did  not  know  bnt  that  prc-cniiniMire  of  pro- 
portion might  exist  here  ;  but,  at  ail  events,  the  application  ot  iron  as  a  material  fur 
the  construction  of  ships  was  rapidly  increasing.  Tliere  were  certain  principles  con* 
nected  with  ti  e  navigation  of  i  on  -ships  which  were  universally  admitted.  TTiose 
principles  were,  that  iron«  being  more  especially  dbposed  to  the  magnetic  condition, 
was  a  material,  of  coarse,  calciilated  above  all  others  to  distnrb  the  mttkm  of  die 
compass  on  board  the  ship.  Again,  it  was  also  admitted,  that  there  were ^fficnlttci 
in  the  navigation  of  Iron  ships,  arising  not  merely  out  of  the  original  or  primary, 
magnetic  condition  and  disturbing  influence  of  the  iron,  but  also  in  respect  of  certaiu 
changes  which  had  been  held  as  mysterious —changes  which  toolc  place  not  nnfre* 
quently  in  rr^rnrd  to  ships  whose  magnetic  condition  had  been  supposed  to  be  very 
well  ascertained.  It  would  be  the  leading  objects  of  the  communication  he  was 
nbont  to  make,  to  atdeavoor  to  iterelope  the  principles  on  which  the  peculiar  mag* 
neUe  condition  of  iron  ships  was  distribnlsd,  and  to  show  the  principles  and  cir.^ 
Cnmstances  under  which  changes  must  necessarily  take  plate.  The  mcleincholy  case 
of  the  'Tayleur*  horded  an  example  of  the  most  impressive  kind  to  connect  with 
the  geoeral  bearing  of  this  important  sobject.  As  many  of  the  Section  roieht  not 
be  aware  nf  the  circumstances  connected  v.  ith  the  wreck,  he  wonid  sketch,  very 
hastily,  a  few  points  necessary  to  carry  on  the  subject. 

The  si^p  'l^yleur,'  a  new  vessel,  bound  to  Australia,  sailed  from  Liverpool  on 
Thursday  the  19th  of  January  of  the  present  year.  She  was  1979  tons  burtheni 
new  measurement,  and  she  had  on  board  about  45S  passenger?, — thf*  crpw  and  pas- 
eengers  altogether  making  a  total  of  528  persons.  She  left  the  Mersey  about  noon  on 
the  Thursday  to  which  he  had  referred.  The  pilot  left  her  between  seven  and  eight 
o'clock  in  the  evening  in  a  [)ositlon  between  Point  Lynas  and  the  Skerries. — [Tlie 
Kev.  Doctor  here  referred  to  a  map,  which  he  said  had  been  kindly  afforded  him  for 
the  occMion  by  Mr.  Towson,  and  which  illastrated  the  positions  he  referred  to  in 
the  course  of  his  paper  j— On  Friday  she  encountered  very  heavy  weather;  and 
about  riiht  o'clock  on  the  following  (Saturday)  morning  it  was  for  the  first  time 
ascertained  that  there  was  a  material  difference  between  the  compasses.  There 
were  three  compasses  on  board ;  but  he  would  only  refer  to  two  of  them.  One  of 
the  two  was  near  the  helmsman,  and  was  the  one  by  whicli  he  steered  ;  and  the 
other  was  near  the  mizenmaxt.  Both  of  these  compasses  had  been,  what  is  called, 
adjutied  by  permanent  magnets ;  so  that  if  the  principle  of  adjustment  had  been 
correct,  they  should  not  either  have  changed  or  differed  from  each  other.  Ttnsting 
to  the  compasf  near  the  helmsman,  the  captain  had  the  idea  firmly  tmpreased  ttpoa 
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his  mind  that  he  was  sailing  fairlv  down,  nlmost  mid-channel ;  at  all  events,  in  a 
cood  position  tor  navigating  the  Irish  Channel.  The  other  compass  indicated  a 
mHrmct  of  aboot  two  poiatt.  Hit  eaptaio,  howem,  judging  from  tulaSm  iadU 
Cttioiia  which  he  had  oonced  previously,  ashumcd  that  the  wheel  Compass  was  At 
correct  one.  In  the  course  of  a  few  hours  —  nhout  half-past  eleven  o'clock  on  the 
same  morning — the  wind  having  mcreased,  and  a  heavy  sea  setting  up  the  Channel^ 
die  ship  made  rather  a  rapid  progress^  when  they  came  soddenly  in  s^jht  ofland  « 
the  lee  beam,  in  such  a  position  that  there  was  necessarily  a  great  difficulty, — in 
this  rase  (according  to  the  raeasnres  pnrsxied)  an  insurmountable  difficalty — in 
avoiding  the  land.  An  attempt  was  made  to  wear  the  ship  round.  This  failed,  and 
then  an  attempt  was  made  to  oae  the  an^on  to  bring  her  up.  Both  tbe  cables 
snapped  on  the  occasion,  and  the  ship  was  then  left  helpless,  driving  broadside  upon 
the  rocks  of  Lambay  l^pnd.  Tlie  result  was  the  fearful  catastrophe -with  which 
most  persons  were  acquaiotcU ;  namely,  the  loss  of  about  29^^  Uvea.  Out  of  iOO 
femalM  who  were  in  the  ahip  only  three  escaped  upon  that  melancholy  occaakiB. 
Investigation  into  the  cause  of  the  accident  was  naturally  suggested,  and  the  Board 
of  Trade  instituted  inquiries  in  two  departments ;  one  by  mt  an^  of  Capt.  Walker, 
of  the  Navy,  the  other  by  means  of  the  Marine  Board  of  Liverpoul,  of  which  Mr. 
TowMB  was  the  Secretery.  Capt.  Walker,  in  hit  Report,  ascribed  the  loea  of  tim 
'Tayleur'  to  the  captain's  supposition  that  the  compass  by  the  helm  wa:?  correct. 
The  Local  Marine  Hoard  catne  to  n  rtmclusion  which  he  would  notice  by  an  extract 
from  Lheir  Kej>ort.  After  ttiating  tlial  Capt.  Moble  had  given  very  grtat  attention 
to  tiie  ascertaining  of  the  correctnms  of  his  compassea  and  verifying  tiieir  actioA  oe 
different  occasion*^,  they  proceeded  in  their  Report  to  say  that  "  notwithstanding 
these  precautions,  it  appears  to  this  Hoard  that  the  '  Tayleur'  was  brought  into  the 
dangerous  position  in  which  the  wreck  took  place  through  the  deviation  of  the  com- 
paisses,  the  cause  of  which  they  (the  Marine  Board)  had  been  onable  to  determine." 
The  Board  called  particular  attention  to  the  fact,  "  that  numerous  instances  had 
been  brought  under  their  consideration  of  compasses  having  proved  greatly  in  error 
on  board  both  wooden  and  iron  ships  in  the  navigating  of  the  Irish  Channel,  which 
deviation,  it  continaed»  was  not  accounted  for  by  any  theory  hitherto  propounded." 

Dr.  Scoresby  proposed  to  show  that  there  were  principles  which  not  only 
^easonablyj  but,  he  would  say,  demonstrably  established  the  leading  principles  on 
whicb  iMt  only  the  original  development  of  the  magnetism  of  iron  ships  was  die* 
tribated,  but  likewise  the  circumstances  under  which  changes  in  that  development 
roust  necessarily  take  place.  This  subject  was  brought  by  him  before  the  Merging 
of  the  British  Association  at  Oxford,  in  1847,  when  he  read  a  paper,  showing 
tsperimentally  and  iUoetratively  that  the  acyostmcot  of  the  compasses  of  ships  by 
filed  and  permanent  magnets  was  not  only  delusive,  but  calculated  to  become  the 
occasion  of  serious  dnnper.  And  if  the  opinions  given  Viy  ('apt.  Walker  nnd  tbe 
Liverpool  Marine  Board  were  true — if  there  was  a  relatiun  between  this  catastrophe 
and  tbe  misguidance  of  the  compnesei—dien  it  would  be  easy  to  show  that  had  tht 
compasses  not  been  corrected  r)r  adjured  by  means  of  permanent  magnets,  the 
captain  of  the  '  Tayleur'  would  have  been  nhnndantly  warned,  and  tiierefoni  ina  fiir 
better  position  for  securing  the  safety  of  the  hhip. 

It  waa  a  matter  well  known,  not  merely  that  iron  became  magnetic  Vy  viitoa  of 
the  inductive  influence  of  the  earth,  but,  as  he  had  elicited  and  explained  the  fact  so 
long  ago  r\s  the  year  1820,  in  communicntions  to  the  Royal  Society  of  Edinburgh, 
that  the  moguetibm  so  developed  cuulU  be  augmented,  controled,  or  destroyed  by 
mechanical  action.  Proceeding  on  these  principlee,  he  had  shown  in  his  com* 
niunicatlon  at  the  Meeting  of  the  British  Association  in  1847,  the  necessary 
iubtabilitv  f,f  the  magnetic  distribution  in  ships  built  of  iron;  and  thence  inferred 
thai  tlic  plaii  of  correcting,  ur  adjusting,  tbe  compasses  on  board  such  ships  by  the 
antagonistic  action  of  steel  magnets,  must  be  delusive  and  might  be  «ib«maiy  dsn* 
gerous. 

In  the  case  now  more  particularly  referred  to,  that  of  the  'Tayleur,'  where  the 
compasses  were  adjusted  by  hxcd  magueu,  the  reoult  (according  to  the  Reports  pub> 
liahed  by  the  Board  of  Trade)  was  just  in  accordance  with  the  views  he  had  thM 
stated  at  Oxford — the  ship's  magnrti>m  did  obviously  change,  and  the  permanent 
ipagnets  seriously  augmented  the  new  errors  produced  on  the  rrrmpisitu.  And 
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though  in  this  instance  the  direction  of  operation  of  the  adjusting  magnets  was  but 
incidental,  the  effect,  so  far  aa  the  authorized  report*;  mnv  puitle  us,  was  fatal  ;^so 
that  had  there  been  no  adjusting  magntits  the  capLuiu  wuuid  have  been  guarded 
•gainst  the  delation  that  he  was  maldi^;  a  Aur  oounedown  theChaonel,  and  wouM 

Imve  been  ii:  n  von,-  (lifTcrent  position  as  tn  snfotv. 

The  magnetic  condition  of  iron  ships  and  the  circumstances  under  which  the  chief 
intensity  of  their  magnetic  action  was  developed,  could  be  well  illustrated  by  a  few 
experiments  with  an  iron  bar— as  first,  showing  the  simple  effects  of  the  earth's 
induction,  and  secondly,  the  mi^mrntin::  or  changing  influence  of  mechanical 
violence.  Thus,  an  iron  bar,  entirely  neutral  as  to  its  molecular  magnetism,  as 
ebown  by  its  being  devoid  of  influence  when  placed  horizontally^  in  an  east  and  west 
Uoe,  near  a  compass,  became  strongly  magnetic  when  placed  upright,  or  proximately 
po.  But  its  polarity  was  reversed  by  turning  it  with  the  contrary  end  downwards, 
and  it  again  became  neutral  when  laid  on  the  horizontal  east  and  west  line.  If  the 
aane  bar,  however,  while  held  in  an  upright  position,  or  inclined  in  the  axial 
^tiradioa  of  the  earth's  magnetism,  were  sutti^cted  to  percussion  or  other  mechanical 
vinlonce,  not  only  did  its  magnetism  beroinc  much  more  powerful  tliun  that  of  simple 
induction,  but  it  strongly  exhibited  its  augmented  polarity,  when  placed  in  the  east 
and  west  equatorial  positioo,  and,  however  it  might  ba  moved  about  aad  twang 
round,  its  polarity  remained  tits  same. 

Havinw  proved  these  t^'o  propo^ititMis  by  experiment.  Dr.  Scoresby  went  on  to 
apply  them  to  tl^  case  of  iron  ships,  and  to  point  out  that,  in  consequence  of  the 
per eussive  action  to  which  the  material  was  exposed  while  the  ships  were  in  course 
of  construction,  it  became  as  intensely  magnetic  as  it  was  possible  for  malleable  iron 
to  be.  This  augmented  magncti.-^ni,  however,  was  not  permanent  or  fixed,  but, 
under  different  circumstances,  as  to  the  relative  directions  of  the  ship's  magnetism 
md  that  of  the  earth,  was  easily  changeable,  and  liable  necessarily  to  be  changed. 
The  magnetism  developed  by  mechanical  violence  could  be  readily  neutralized  or 
changed,  under  a  proper  chnnfre  of  conditions,  by  other  processes  of  mechanical 
violence.  Thus,  if  the  bar  of  iron  magnetized  by  hammering  were  held  in  the  reverse 
direction  from  that  in  which  the  magnetism  luid  been  devdoped,  and  again  ham* 
mered,  the  polarity  would  not  only  be  altered,  but  reversed.  Again,  after  well 
bamnierint?  thr  hnr  in  a  vertical  position,  let  it  be  quietly  reversed,  the  lower  end, 
or  north  pule,  kammcrud,  now  being  upward!>«  and  let  one  of  its  extremities  be 
fliea  presented  to  a  delicate  compass ;  the  deviating  infloence  in  this  case  woald  be 
but  small,  perhaps  a  few  degrees  only,  from  the  influence  of  the  earth's  marrm  ttsm 
being  now  opposed  to  the  augmented  magnetism  of  the  bar.  If,  while  held  in  this 
position,  a  single  blow  were  struck  on  the  bar  with  a  hammer,  the  needle  would  be 
seen  to  fly  round  as  if  by  magic,  and  settle  at  a  point  of  devjatioQ  perhaps  four  or 
aix  times  as  great  as  before. 

The  result  of  another  experiment  which  he  was  in  the  habit  of  showing  with 
elongated  plates  of  iron,  to  elucidate  the  phasnemena  of  mechanical  vibrations  or 
violence,  was  still  more  remarkable.  Here  he  should  employ  a  coaple  of  thin  iron 
plates  laid  flat  on  each  other, — and  it  would  be  sern.  when  their  condition  was 
neutral,  that,  though  held  close  to  the  compass,  hurizuntatly  east  and  west,  there 
wua  BO  actioB  whatever  on  the  needle.^  But  after  holding  the  plates  upright  and 
bending  them,  however  slightly,  or  striking  them  with  the  hand,  or  merely  giving 
them  rr  vibratory  shake,  ainl  tfien  presenting  them  as  bef(jre  to  tlie  compass,  the 
iron  was  found  to  have  become  very  strongly  magnetic,  the  end  which  was 
downward  repelling  the  north  pole  m  the  needle.  Reversing  the  position  o{ 
the  plates,  while  held  upright,  let  the  vibratory  action  be  repeated,  and  the 
end  formerly  repelling  will  now  be  found  to  attract  the  north  yn]p.  Repeating  the 
vibr^ry  action,  while  the  plates  were  held  horizontally  in  an  east  and  west  line« 
the  magnetiem  would  be  found,  on  bringing  the  plain  to  the  test,  to  have  disap* 
peered,  all  action  on  the  compass  having  gone. 

To  meet  objections  wliicli  might  be  probably  offered  against  the  application  of  his 
experiments  ou  thin  pUtes  and  small  bars  to  the  case  of  iron  ships,  he  had  made 
wperimcBta  on  rolled  iron  plates,  of  the  same  kind  as  those  of  which  ships  were 
gsnerally  built ;  and  had  ascertained  that  the  magnetism  in  these  also  was  change* 
able  and  cootrolable  like  that  in  bar  iron,  under  the  requisite  change  of  position,  by 
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vibratory  or  percussive  action,  lie  had  altfo  made  experiments  on  a  portion  of  a 
pUta  cut  out  of  the  side  of  a  rhip  rccratly  built,  with  eflFects  exactly  similar.  The 
general  rtsul'  ^  nf  his  expci  inients  went  to  the  estahlishtng  of  the  fact,  that,  besides 
the  two  deoominations  of  magnetism  ordinarily  received,  that  of  simple  terrestrial 
IndiMtioii  and  that  of  pemanent  indepeoclMit  magnetisin,  there  was  another  deno* 
mination  corresponding;  with  neither;  not  being  absolutely  controlable,  like  the 
former,  by  tcrrc'-trinl  inthienccs,  nor  cnpabic,  like  the  latter,  of  rc«ist!ne  nit  kinds 
and  moili's  ot  nucliunicai  violence.  To  this  third  Uenoniinatioo  he  iiad  given  the 
name  of  Retentive  Magnetism. 

Dr.  Scoresby  then  exhibited  experiments  with  three  sets  of  plntr?,  two  of  iron  and 
one  of  sieel*  for  the  illustrating  of  these  several  qualities  of  magDetiara : — 1.  That  of 
simple  tenrcatrial  induction  iron  plates  fiee  from  polarity,  which  became  tnag* 
netic  or  cbangied  their  magnetism  according  to  the  position  in  which  they  were  held. 
2  Hi'trntive  mapnetism,  ns  illustrated  by  •similar  plates,  which  bad  been  previously 
magnetized  by  bending  aud  blows,  — such  magnetism  ajipcaiing  if  permanent 
when  the  plates  were  mowed  about,  without  being  vibrated  or  bent.  And  Srdly. 
Permarcnt  magnetism,  ilhistrated  by  an  elastic  steel  plate,  wliich,  however 
violently  it  was  bent  or  struck  or  vibrated,  or  in  whatever  position,  still  pre&erved 
ito  mi^etiam  onaltsred.  Now  this  retentive  magnetism  was  the  quality  whkli  had 
been  prsvalently  considered  as  permanent ;  which,  he  was  prepared  to  show,  both 
by  experiments  on  iron  and  fnct^  of  experience,  was  by  no  means  a  fixed  quality. 
On  the  contrary,  the  long  continued  vibration  of  a  ship  under  steam,  and  much  mors 
so  the  straining  of  a  ship  in  a  heavy  sea,  under  the  cirenmstance  when  the  terreatrial 
induction  might  be  acting  in  a  very  different  direction  from  tlio  oriijinal  axial  polari- 
ties  of  the  ship,  would  be  sufficient  to  change  the  direction  of  the  magnetism  uri- 
ginally  developed  in  the  coarse  of  her  construction.  Hence  moch  wonld  depend, 
in  respect  a€  tlw  mechanical  action  of  the  seai  on  the  position  in  which  the  ship  had 
been  built,  or  on  the  direction  of  her  polar  axis  prior  to  such  mrchnnica!  artion. 

In  the  case  of  the  '  1  ayleur,'  when  he  first  heard  of  the  catastrophe,  and  bad  read 
the  evidence,  he  had  stated  to  some  friends  at  Torquay*  that  he  would  venture  to 
predict  that  she  had  been  built  with  her  head  easterly  or  north-eaf  trrlv.  He  hnrl 
found,  on  inquiry,  she  had  been  built  with  her  head  north-east.  Here,  then,  were  the 
pMciae  eircttmstanees  for  expecting  a  change  in  the  ship's  magnetic  distribntion. 
Having  been  Lnilt  with  her  head  to  the  north-east,  she  had  a  certain  magnetic 
distribution  accordingly,  and  when  she  began  to  strain,  with  her  bend  westeriy* 
that  distribution  was  necessarily  changed,  and  the  first  effect  of  it  had  been  to 
produce  a  grsat  diffiersDce  in  the  two  compasses  adjusted  by  fixed  magneta.  If  tho 
rri|itain  had  been  aware  of  the  changes  whidi  mi2:hr,  nnd  most  probably  would,  take 
uiace  when  the  ship  began  to  strain  in  a  different  po&ition  from  that  in  which  she 
had  been  boilt  i  if  he  had  known  that  the  compasses,  having  so  large  an  original 
deviation  as  60^  might  vary  as  much  as  two,  or  tbnetor  even  roar  points,  he  woald 
have  known,  vf  course,  that  he  roust  place  no  reliance  upon  them.  Itdid  not  follow, 
however,  that  compasses  were  of  no  use,  because,  under  certain  circumstances,  they 
wece  liable  to  change*  They  should  be,  and  were,  of  great  ase  for  all  that  Bat 
what  he  wished  to  impress  upon  them  was,  that  by  attempting  to  adjust  a  change- 
able influence  by  a  permsnent  influence,  they  were  liable  to  produce  an  aggravation 
of  error.  It  was  most  important,  therefore,  for  safety  in  navigating  these  vessels, 
that  captains  should  be  made  aware  of  the  liability  of  the  compasses  to  change  and 
so  tri  mi'-lfad  them  ;  that  they  should  know  the  circumstances  under  whirh,  in 


action,  changes  were  most  likely  to  nccur ;  that  they  should  be  always  watdiAd  of 

opportunities  for  determining  the  true  iiiagiicfic  direction  with  rifercnce  to  their 
compasses,  by  observations  of  the  sua  and  stars;  and  that  by  providing  a  place  for 
a  stantiard  compass  aloft  (on  the  plan  he.  Dr.  Scoresby,  had  suggested  aud  adapted 
in  1820),  as  far  from  the  deviating  influence  of  the  body  of  the  smp  as  possible,  thsy 
might  have  guidance  sufficient,  witli  some  small  nliownncpc,  for  «?»eering  a  correct 
magnetic  course.  And  with  the  precautions  and  means  such  as  might  thus  be 
applied,  he.  Dr.  Scoresby,  did  net  doubt  but  that  the  difllcoltiss,  in  icapect  €Hf  com> 
pass  guidance,  in  the  navigation  of  iron  ships,  might  be  mainly  and  pmmcally  o«cr« 
come* 
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The  general  experimental  results  and  the  princi|)led  sought  to  be  elucidated, 
were  illustrated  by  a  variety  of  iDferancrs  to  actual  cases  of  compass  cban^  in 

iron  ships.  _ 

An  Inquiry  into  the  Prineqflei  and  Meatures  on  which  Safety  in  the 

Nnrigation  of  Iron  Ships  may  be  reasonably  looked  for.    hy  the  Rev. 

W  .  JScoKESBY,  D.l).,  F.R.S,t  Corr.  Mcmb.  Institute  of  France,  »Sc. 

This  paper,  interspersed  with  numerous  lUustrat  vc  allusions,  was  in  substance  as 
Ibllows H is  time.  Dr.  Scoresby  renoarktd*  was  so  limited  io  his  paper  on  the  losa 
of  the  '  Taylcur/  that  he  was  obliged  to  leave  off  in  the  most  critical  position.  He  had 
pointwl  out  the  disease,  but  was  obliged  to  hasten  to  a  conrlusion  with  scarcely  a 
word  of  consolation,  or  being  able  to  offer  any  remetliai  aUvicc.  The  result  was, 
tbmt  a  gallant  officer  then  present  said  to  him, "  Why.  yon  have  upset  all  oor  plans ; 
you  have  told  us  compasses  cannot  be  trusted.  How  arc  our  iron  ships  to  be  navi- 
gated?  Show  u?  the  remedy!  '  Though  he.  Dr.  Scorc3b\%  did  not  admit  the 
responsibility  to  give  a  remedy,  it  would  be  his  object  to  endeavour  to  point  out  the 
leading  circomstances  under  which  we  may  expect  a  Ikir  neasnre  of  accuracy  in 
compass  guidance,  aud  the  circumstances  to  be  watched  sgainst  most  eminently 
calculated  to  produce  compass  changes.  But  before  entering  on  these  points,  he 
felt  it  importaiit  to  revert^  brieflr,  to  the  leading  principles  dt^vcloped  in  his  long-made 
investigationa  on  the  magnetism  in  iron,  with  reference  In  the  compass  action  and  its 
changes  in  iron  ^^hips.  And  \V\^  lu^  was  the  mnrc  encouraged  to  dn,  because  of  the 
great  change  which  had  taken  place  in  his  position,  as  the  suggester  and  promoter  of 
certain  scientific  phenomena  in  this  department,  since  his  first  paper  on  the  subject 
waa  read  to  the  British  Association  at  Oxford  in  1847. 

It  is  no'v  most  grotifyinL';  to  find,  from  the  paper  of  Mr.  Archibald  Sniitli,  a  gen- 
tleman eminent  as  a  mathematician,  and  having  all  the  records  of  Her  .Majesty's 
ships,  as  to  compasses,  at  command,  that  every  essential  pruiciple,  for  whicli  iie  hud 
contended,  as  to  the  principles  which  affect  the  development  and  changes  in  the 
Magnetism  of  iron  ships,  is  admitted  and  supported.  These  principles,  so  supported 
by  Mr.  Smithy  might  (so  far  as  he  correctly  understood  his  paper)  be  thus  eou- 
nenited 

1.  That  the  magnetism  of  iron  ships  in  Its  action  on  the  compass,  may  be  rspre* 
sented  by  a  vertical  ancl  a  horizontal  n  on  nr  magnetic  bar  swinging  round  a  compass ; 
a  mode  of  illustration  which  he.  Dr.  Scoresby,  had  adopted  some  yawn  ago,  and  used 
ill  lectures,  as  well  as  io  his  publication  of '  Magnctical  Investigations,'  of  1853. 

2.  That  changes  in  the  magnetic  distribution  and  compass  action  in  iron  ships* 
which  he  had  predicted,  do  take  place. 

3.  That  the  changes  which  talte  place  in  a  ship's  magnetism  by  changes  of  mag* 
•Stic  bilitade,  lag  behind  tiie  doe  infloence,  theoretically  assumed,  of  terrestrial 
induction, — a  fact  inferred  from  the  Admiralty  observations  which  his.  Dr.  Scoresby's 
etpt'nn>cnts,  satisfactorily  elucidated  as  a  necessary  consequence  of  the  resistance  In 
irun  to  change  io  regard  to  the  denomiDai;on  of  retentive  magnetism. 

4.  That  there  are  influences  In  a  ship,  derived  from  the  varieties  of  form  and  post* 
tion  (relatively  to  the  compass)  of  particular  masses  of  iron,  which  may  act  as 

matnral  corrnrtivPit. 

5.  Tiiat  tile  pian  of  correcting  the  deviation  of  iron  ships  by  Jized  magnets  (unless 
ill  particular  places  or  limited  voyages)  is  unsafe,  and  in  going  to  sonthero  regions 
aggravates  the  error. 

6.  That  the  twistinf?;  or  straining  of  the  iron  materials  of  a  ship  will  tend,  especially 
in  ships  recently  lau ached,  to  alter  the  magnetic  action  on  the  compass. 

7.  That  it  requires  time  to  elfeet  the  entire  changes  in  a  ship's  magnetic  distribution, 
which  Tiltimatcly  may,  in  region^  distant  from  the  place  of  building,  be  effecte-l. 

Hence,  it  may  be  ailded,  all  these  particulars  embodied  and  expressed  in  Dr. 
Scor^by's  investigations,  and  now  admitted  and  confirmed  (as  he  has  understood 
the  paper)  by  Mr.  Smith,  leaves  nothing  of  real  objection  to  his  (Dr.  Scoresby's) 
results.  And  tlie  wIkjIc  of  the  results  plainly  trn,  he  believe^,  to  the  estahlishmrnt 
of  a  proposition,  of  the  accuracy  of  which  he  has  long  endeavoured  to  convince  those 
imerested  in  the  navigation  of  iron  ships,  that  the  magnetism  of  such  ships  is,  in  all 
its  qntUtieSf  chmgtMe  t  the  most  enduring,  or  apparently  fi<ed»  bemg  or  a  dsscrip* 
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tion,  changeable  unl  r  severe  Btraining  tad  meehaiikal  fiolciiee«  wbidk  he  hu 

4ieoominateil  retentive  magnetim. 
Only  one  parttcQlar,  that  he  is  ftwaie  of,  in  Mr.  SmiUi's  cspoaitioii*  reiiMiBB  tt  til 

inaccordant  with  his  (Dr.  Scoresby's)  cODclosions ;  and  that  ta  the  retaining,  in  the 
case  of  two  iron  sliips  whit  h  havp  been  swunsr  at  the  Cape,  of  the  deviation  in  its 
original  dirtction.  But  this  tuct  m  so  itmiied  an  experience  can  prove  little;  aiid 
e?eii  that  to  which  it  aeemt  to  point, — the  eristence  of  an  iqpparent  qoality  of  per- 
manent  magnetism,  admits,  he  believes,  of  a  ;m]ile  (probable)  explanation,  namely, 
that  the  intense  development  of  retentive  magnetism  in  some  heavy  maascs  of 
upright  iron,  such  as  the  stem-post,  &c.,  had  not  encoontered  snffident  r^ff^mr^l 
Violenoe  to  invert  or  obliterate  their  original  polarity. 

The  circumstances  under  which  the  greatest  magnetic  and  compass  chanercs 
might  be  expected  were  then  noticed.  1.  In  new  $kw»  first  encountering  heavy 
•tniiniiig  or  i-olling  by  the  sea.  Illustrated  csm,  the  'Tayleur.*  2.  In  ships  gene- 
rally  when  first  put  on  a  voyage  to  a  very  different  region.  3.  In  ships  long  running 
on  one  course  and  then  suddenly  changing  their  direction.  Cases  of  the  *  Ripon/ 
passing  Cape  Finisterre,  otlier  ships  passing  Cape  Bon,  and  numerous  ships  roundii^ 
the  Cape  of  Good  Hope — probably  the  'Birkenhead.'  4.  In  ships  proceeding  into 
the  Houthern  hemisphere.  Cases  numerous.  5.  Stroke  of  the  sea.  Case  of  the 
'  Ottawa.'    6.  Stroke  of  lightning.    Case  of  the  '  Bold  Buccleugh.' 

On  the  other  band,  no  wye  changes  may  be  expected  under  these  drcomstaooes : 
—  1.  In  iron  slup3  long  in  use,  and  ordinarily  pursuing  the  same  voyage  within  the 
temperate  zone  of  the  northern  hemisphere;  because  the  extreme  original  deviation, 
as  occasioned  by  the  oblique  position  of  the  ship's  magnetic  polar  axis,  gets  shaken 
down  into  a  medium  or  normal  position,  out  of  which  it  is  less  liable  to  be  disturbed* 
2.  Hence  in. ships  trading  in  our  home  cliannel.s  or  about  our  own  c<>fi?>t^*,  or  cross- 
ing the  Atlantic  in  parallels  not  very  much  lower,  the  liabilily  to  uew  ur  unexpected 
dianges  greatly  diminishes*  In  such  cases  an  intelligent  captain  obsenring  the 
changes  of  deviation  in  all  his  progiess,  outward  aud  homeward,  and  noting 
the  particular  allowances  and  corrections,  will  generally  be  able  to  run  by  compass 
course  with  considerable  confidence. 

The  suggestions  of  the  author  iu  the  way  of  remedy  were 1.  A  compass  on  a 
pedestal  on  the  quarter  or  p«>op  th  rk,  in  a  ])osition  of  small  deviation,  and  suflSciently 
liigh  for  observing  over  the  bulwarks  for  am^liUides,  bearing  of  distant  laud,  kc. 
S.  The  avoidance  of  masses  of  iron  in  the  immediate  vicinity  of  the  steering  or 
other  com]ia^3.  3.  A  reference  compass  aloft  placed  on  the  mi/en  mast  (or  else- 
where), clear  of  iron  chains  and  iron  work,  as  high  as  may  be  requisite  fur  reducing 
the  deviation  to  an  unimportant  quantity.  This  was  the  plan,  and  the  only  one 
(happily  a  practical  and  simple  one)  the  author  believes  could  ever  reach  the  otcot 
of  the  evil;  a  plan  which  he  had  himself  adopted  and  recommended  in  a  work 
placed  before  the  public  (Voyage  of  Eesearchea  and  Discoveiies  in  Greenland)  in 
the  year  1823.  4.  Care  in  selection  of  compasses  to  have  ample  directive  force. 
The  author's  improvements,  unfortunately  l)ut  slightly  adujited,  fxrept  hy  the  77oyal 
Navy,  had,  since  the  year  1639  or  184U,  trebUd  the  ordinary  power  of  the  compass 
needle,  and  rendered  its  endurance  all  but  permanent  5.  Captains  should  sedulously 
avail  themselves  of  opportuoities  of  testing  their  compasses,  and  determining  the 
deviations  on  the  courses  steered,  by  a-iimuths  and  other  modes  of  observation  (5. 
Captains  should  be  specially  informed  and  instructed  on  the  leading  priiiCi|>ies  of 
magnetism  influencing  the  disturbing  action  of  iron  ships,  and  the  lialnbty  to 
compass  changes.  For  here,  in  uddlti<;n  to  the  ordinary  dangers  of  na.vigation,  is  a 
peculiar  source  of  error  and  misguidance,  respecting  which  it  is  most  important  that 
the  capiaui  should  never  be  thrown  off  his  guard. 

In  the  course  of  his  remarks.  Or.  Scoresby  said  that  the  circumstances  under 
which  the  'Tayleur'  had  been  built,  a^  to  the  position  of  her  head  towards  the 
N.E.«  and  the  violent  straining  and  rolling  she  endured  soon  after  putting  to  sai» 
with  her  head  in  a  direction  nearly  opposite*  or  westerly,  would  fliUy  account*  as  ha 
believed,  on  princiiiks  he  had  lung  maintained  and  asaertcd»  for  the  remarkabta 
change  in  that  unfortunate  ship's  compasses. 
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On  the  Inefficienq/  of  the  Aids  Science  at  present  in  connexion  with  the 
Compasses  of  Iron  Ships.  JBy  J.  T.  TowfiONy  Secretary  0  the  Local 
Marine  Hoards  Liverpool* 

In  the  ntme  of  di«  tnercluiiits  and  dupowncn  of  Liverpool,  he  imphved  the 

mttentiot}  of  the  Section  to  this  important  subject,  in  the  hope  and  belief  that  if  the 
rnemhers  should  respond  to  that  appeal,  they  would  be  al)le,  before  the  next  •\Tcct- 
ing,  to  confer  the  benefit  they  sought,  not  on  their  account  sdone,  nor  in  conaidera- 
tioti  of  the  vast  amoant  of  property  involTed,  bat  tot  the  sake  of  the  vast  amoant  of 
baman  life  which  was  continoatljr  being  jMpardized  and  lost.  They  made  their 
request  in  the  belief  that  the  compasses  of  iron  vessels,  if  aided  by  all  the  appliances 
ivhich  science  at  present  afforded,  and  adjusted  and  managed  by  the  most  talented 
Individuals  vrhom  owners  conid  engage,  were  stUl  nnworthy  of  confidence. 

Dr.  Scoresby  had  correctly  arranged  magnets  in  three  classes, — ^permanent,  re- 
tentive, and  inductive.    The  term  "  retentive  "  ought,  in  his  opinion,  to  receive  the 
sanction  of  the  Section.   The  Rev.  Doctor  had  relieved  him  from  a  great  amount  of 
difficulty  in  expressing  his  opinions  on  the  subject.  He  did  not  dissent  from  any- 
thing that  he  had  said  ;  but  he  wished  to  point  out  what  he  believed  to  be  another 
source  of  error  in  connexion  with  cnmj")a8se8,  deserving  tlu  ir  seriou*  consideration. 
He  alluded  to  the  change  that  tuuk  ulace  in  the  inductive  mugacti^m  ut  a  bUip  when 
she  heeled  over.   In  1846,  Mr.  Walker,  the  Queen's  Harbour.niaster  at  Plymouth, 
obtained  the  permission  of  the  Admiralty  to  examine  the  compasses  of  the  '  Kecrult* 
when  heeling;  and  the  result  wais,  that  the  error  from  this  cause  was  found  to 
amount  to  nearly  une-half  the  maximum  error  experienced  when  on  an  even  beam. 
He  believed  that  many  of  the  errors  in  eompasses  on  board  both  wood  and  iron 
ships,  which  neither  the  mariner  nor  the  compass-adjuster  could  account  for,  was 
to  be  attributed  to  *'  heeling/*    In  the  only  six  cases  in  which  he  had  been  able  to 
obtain  information  of  the  heeling  of  iron  ships,  it  had  been  shown  that  considerable 
errors  had  arisen  from  this  cause  $  but  these,  of  course,  were  not  sufficient  to  esta- 
bli-^Ii  a  theory.    He  thought,  however,  that  the  disastrous  loss  of  the  '  Tavleur ' 
might  possibly  have  arisen  from  this  cause.  All  the  tables  of  deviations  of  compasses 
of  ships  that  had  heeled  had  the  maximum  amount  of  error,  arising  from  heeling, 
when  the  ship's  head  was  dhrected  within  two  or  three  points  of  Uie  magnetic  poles, 
the  same  being  the  yioint  of  no-deviation  when  the  ship's  beam  was  homontal.  In 
all  cases,  the  north  pole  of  the  compass  bad  been  drawn  towards  the  point  to  which 
the  ship  heeled.  Bwdee  collateral  means  adopted  for  eorrectiag  the  compass,  there 
were  two  systems  in  use  for  that  purpose  t  Capt.  Johnson's  system  of  swinging  the 
ship  and  tabulating  the  results,  which  was  exclusively  employed  in  the  Royal  Navy ; 
and  the  Astronomer  Royal's  method  of  compensating  the  compasses  by  means  of 
magnets,  which  was  almost  eidusively  resorted  to  in  this  port.  The  objection  to 
Capt.  Johnson's  plan  was,  that  the  corrections  Were  liable  to  be  employed  the  wrong 
way.    His  experience  in  the  examination  of  about  2(K)0  masters  of  merchant  vessels 
haa  convinced  him  of  the  soundness  of  that  objection.   There  was  a  general 
tendency  in  praeliGe  to  come  to  a  vrrong  conclusion  on  the  suliject.  The  nuulaar 
knew  that  westerly  deviations  indicated  that  the  north  end  of  the  needle  was  drawn 
to  the  west ;  and  came  to  the  conclusion,  that  if  his  compass  had  a  westerly  devia- 
tion, it  must  cause  an  object  bearing  north  to  appear  westerly,  whereas  it  would 
really  appear  easterly ;  and  he  had  known  die  same  mislake  made  on  board  ships  in 
the  Royal  Navy.  The  most  formidable  objection  to  the  Astronomer  Royal's  system 
was,  that  the  magnetic  poles  of  the  compensating  magnets  were  liable  to  change  or 
to  vary  in  their  intensity.   Theoreticaiiv,  this  appeared  probable  ;  but  he  had  no 
well-established  fact  to  illustrate  it.  Tne  change  of  retentive  magnetism,  devtetion 
from  heeling,  and  the  change  produced  by  going  to  the  other  hemisphere,  were 
defects  common  to  both  systems.    The  srontest  evil,  which  in  his  opinion  was  con- 
nected with  magnetic  compensation,  was  that  it  concealed  the  amount  of  original 
deviatioo.   He  had  never  met  with  m  captain  who  could  tell  him  the  original 
deviati  on  r,f  his  ccmpa??j  if  thu?  c  irrr^cted.    In  the  case  of  the  'Tayleur,'  the  de- 
riation  of  her  steering  compass  was  60*^,  of  her  compass  before  the  mi.^enmn-t  40^. 
"Was  there  ever  such  a  case  in  the  Royal  Navy  ?    Lieut.  Pi^co,  when  aiipuintcd  to 
the  'Jackal'  in  1846,  was  dissatisfied  with  a  deviation  of  25*,  and  obtained  per- 
Tnisston  of  the  Admiralty  to  have  the  compass  replaced,  when  it  was  reduced  t  o  1  ; 
and  no  doubt  the  masters  of  merchant  vessels  on  this  point  wouid  be  et^ually 
prudent  if  they  knew  what  the  real  auiuaul  ul  original  error  wa». 
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Om  ike  Dmnty  of  various  Bodies  wkm  mAfeekd  to  enormom  eampituuif 
JFareet.        W.  Fairbairn,  CJS^ 

The  author  briefly  expIaiiuJ  the  apparatus  which  he  midc  1IM  of*tiid  gave  a 
ski'trh  of  the  rcsiilts  nx  which  ht  bad  arrivetJ ;  but  as  these  were  almost  entirelv 
givcu  lu  tables,  wc  arc-  unable  to  dctaii  them  witliout  tiie  aki  of  these,  which  are  loo 
volaminout  for  iosertion  in  fall.  Among  other  tnnttert  of  extreme  genemi  intereat, 
he  stated  that,  besides  thuse  common  [treasures  of  7000  lbs.  to  the  square  inch,  and 
ll,0(X)lbs.,  such  as  used  in  Mr.  Hopkins's  e^tperiments,  be  had  applu  d  prt-ssures  of 
0,000  lbs.  oiiil  90,000  lbs.  to  the  square  inch,  or  what  would  be  equivaleai  to  the 
weight  of  a  eolnmn  of  water  over  33  miles  in  height.  Under  thia  enmniom  pcemm. 
clay  and  some  other  substnnres  had  acquired  all  the  dduityj COOaiateoCy*  and  hifd* 
nm  of  some  of  our  haideat  and  densest  rocka. 


NauveUetExpMenctSMtr  le  Mouvemtnt  de  la  Terre  au  Mojfm  du  Gjfroteepe. 

By  M.  L.  FoucAL  LT,  Paris, 

Tlie  author  spoke  in  French,  but  very  dutioctly,  and  the  apparatus  wa:*  so  &iaipl«, 
beantafoU  and  esqnisitely  comtmcted,  that  the  experiment!  all  pwftctly  aoeoeedcd, 

and  fully  interpreted  the  author's  meaning  as  he  proceeded.    The  gyroscope  if  a 
mn-^j'ive  rint^  o(  brass  connected  v.itb  a  stcol  axis  bv  a  thinner  plate  of  the  fame 
metal,  uil  turned  beautifully  smooth,  and  mu&t  accurately  centred  and  balanceili  ia 
other  words,  the  aab  was  made  to  pass  accurately  through  the  centre  of  gniTity»ead 
to  stand  truly  perpendicular  to  the  plane  of  rotation  of  the  entire  mass.    On  this 
axis  was  a  small  Imt  stout  pinion,  wbicli  scrvt-d,  when  the  instnimpnt  \«  a?  pb.wl 
tirmiy  on  a  ntuali  fx  auie,  contaiaiug  a  ii  aiu  of  stout  clock-work,  turned  bv  a  iiaodic 
like  a  jack,  to  give  it  an  exceedingly  rapid  rotatory  motion  on  its  nxia.   ftut  tolkit 
clock-work  frame  it  could  be  attached,  or  detached  from  it  instantly.  Tliis  revolving 
mass  was  only  about  3  inches  wide,  and  four  of  them  were  mounted  in  frames  a 
little  ditfcTcntly.    The  hrst  was  mounted  in  a  ring,  attached  to  a  hollow  sheath, 
whidi  only  permitted  the  axle  and  the  pinion  to  appear  on  the  outmde,  so  that  it 
could  be  laid  hold  of,  or  grasped  firmly  in  the  hand,  if  the  pinion  were  not  t  t:chf'd, 
while  the  mass  inside  was  rapidly  revolving  without  disturbing  that  motiua.  By 
this  modification  of  the  gyroscope,  the  author  afforded  to  the  audiejice  a  sensibte 
proof  of  the  determination  with  which  a  revolving  mass  endeavours  to  maintiin  its 
own  axis  of  permanent  stable  rotation  ;  for  upon  setting  it  into  rapid  mtator)'  motiflilt 
and  handing  it  round  the  rooui«  each  person  that  held  it  found  himself  forcibly 
resisted  in  any  attempt  to  turn  it  round  either  in  his  fingers,  to  the  right  hand  or  lefC 
or  up  or  down,  or  in  his  hands  if  he  swung  it  round;  so  that  the  idea  was  irre* 
sistibly  supc^estcd  to  the  mind,  that  there  was  something  living  within  which  had  a 
will  of  its  own,  and  w  hich  always  opposed  your  will  to  change  its  position,  ihe 
second  modifioition  presented  tlie  mass  suspended  in  a  stout  ring,  which  was  fur- 
nished with  projecting  axles,  like  the  ring  of  the  girobal.   These  axles  could  be 
placed  in  a  small  fmmr  of  wood  bushed  with  brass.  Thi^  -mal!  frame,  when  placed 
on  a  piece  of  smooth  board,  could  be  turned  Ireely  round  by  turning  the  piece  of 
board  on  which  it  reated  as  long  as  the  gyroscope  was  not  revolving,  friction  being 
•nffident  to  causa  the  one  to  turn  with  the  other ;  but,  when  the  gyroscope  was  set 
rapidly  revolving,  in  vain  you  attempted  to  turn  the  frame,  by  turning  the  board  on 
which  it  rested,  so  determinately  did  it  endeavour  to  maintain  its  own  ulane  of 
rotation,  as  quite  to  overpower  the  friction.   In  the  third  modification  of  tVe  gyi» 
scope  it  was  suspended  in  gimbals,  so  exquisitely  constructed  that  both  the  g)'n>> 
scope  proper  and  the  supporting  gimbals  wc  re  accurately  balanced,  so  as  to  rest 
freely  when  placed  m  any  position  in  relation  to  the  earth.    By  this  the  aotbar 
showed  most  strikingly  the  effect  of  any  attempt  to  oommuoioate  revolving  motkia 
round  any  other  axis  to  a  mass  already  revolving,  for,  on  placing  the  gimbals  io  a 
frnme  of  wood  whdc  tlie  gyroscope  was  not  revolving,  it  remained  quite  steady  ;  hui, 
when  tiuown  into  rapid  revolving  motion,  the  slightest  attempt  to  turn  the  Irorae 
found  to  the  right  or  to  the  lell  was  ioataatljr  followed  by  the  entire  gyroscope 
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turning  roand  in  the  girobala,  to  as  to  bring  its  axis  to  coincide  with  the  new  axis 
yew  eoMVOored  to  give  it,  with  a  life-like  precision,  and  always  so  as  to  make  its 
own  directioo  of  revolution  be  the  saoM  as  tfiat  of  the  slightest  turn  ycm  impart  to 

it.  Having  thus  demonstrated  the  necessary  effect  of  combining  one  rotatory  motion 
with  another,  he  then  proceeded  to  demouaUate  palpably  that  the  earth's  revolving 
motion  affected  the  gyroscope  in  precisely  a  similar  way.  Hainog.  by  the  screw 
adjustments,  brought  the  gyroscope,  in  gimbals,  to  a  very  exact  balance,  it  remained 
fixctl  in  nny  position  when  not  re%'olving.  But,  rapid  rotatory  mfitioii  havio;^  been 
coinmuntcatc-d  to  the  gyroscope  mass  as  soon  as  the  gtmbal  supports  are  placed  ou 
the  stand,  you  see  the  entire  apparatus,  slowly  at  first,  bot  at  length  more  rapidly, 
turn  itself  round,  nor  ever  settle  until  the  asis»onwfaidl  the  gyroscope  is  revolving, 
arranges  itself  parallel  to  the  terrestrial  axis,  in  such  a  sense  as  to  make  the  direction 
of  the  revolving  gyros^pe  to  be  the  same  as  that  of  the  whole  earth.  He  next  showed 
thtit  the  determiaatioo  witii  which  it  did  this  was  safficient  to  control  the  entire 
weight  of  the  instrument,  though  that  amounted  to  several  pounds}  for,  taking  the 
ring  gyroscofie,  from  the  side  of  the  ring  of  which  a  small  steel  wire  projected, 
ending  in  a  hook,  the  wire  coincided  with  the  prolongation  of  the  axis  of  the  gyro- 
scope :  of  course,  when  not  made  to  revolve,  the  hook,  if  placed  in  •  little  agate  cup 
at  the  lop  of  a  stand,  would  permit  the  instrument,  by  its  weight,  to  fall  instantly, 
as  '^oim  as  the  support  of  the  hantl  was  taken  from  it.  But,  upon  im|)artine  to  it 
ra^id  rotatory  mution,  it  stood  up  even  hc^ond  the  horizontal  position,  &o  as  to 
bring  its  axis  of  rotation  nearly  to  the  same  melination  to  the  horizon  as  the  sxis  of 
the  earth,  whWe  the  whole  acquired  a  slow  rotatory  motion  rouiiu  the  jioint  (-f  the 
book  ;  and  so  steady  was  its  equilibrium  while  moving  thus,  tiiat  a  string  being 
passed  under  the  hook  and  both  ends  brought  together  in  tlie  hand,  the  whole  might 
be  lifted  by  the  cord  off  the  stand  and  carried  revolving  steadily  about  the  room. 
Next,  tn  show  the  na  tion  of  the  earth  sensibly,  he  placed  the  ginibal  gyroscope 
suspended  freely  by  a  fine  silk  hbre  in  a  stand  with  the  lower  steel  point  of  its  sup- 
port resting  in  an  agate  cup ;  a  long  light  pointer  projecting  from  the  ring  carried 
m  pointed  card  which  passed  over  a  fradaated  card  arch  of  a  circle  placed  concen* 
tncally  with  the  gyroscope;  upon  impnrtmp  rapid  rotatory  motion  to  the  tryrnscope 
the  index  was  seen  as  the  earth  moved  to  point  out  the  relative  motion  of  the  plane 
of  rotation  exactly  in  the  same  way ;  the  law  of  the  motion  being  also  the  same  as 
that  of  the  well-known  pendulum  experiment.  Lastly,  he  set  the  ring  gyroscope  in 
motion,  and  bv  placintr  a  small  pnintr  i  piece  of  brass  at  the  end  of  the  axle  on  the 
ring,  the  instiunient  went  unmediately  through  all  the  evolutions  of  a  boy's  top  ou 
the  floor,  hamming  meanwhile  hmdly  also. 


An  Accow^ofiome  Experiments  an  the  Effect  of  Pressure  on  the  Temperature 
of  button  of  different  SubtUmces.   By  W.  Hopkins,  M,A.j  FM.S. 

Before  prnce<''1!n2;  to  pivc  an  account  of  these  experiments,  Mr.  Hopkins  stated 
his  great  obligaliuns  to  Mr.  Fairbairn  for  the  promptitude  with  which,  in  the  first 
instance,  he  proflered  his  assistance  and  cooperation,  and  the  manner  in  which  be 
hod  since  afforded  the  aid  of  his  great  practical  knowledge  and  the  ample  meana 
which  his  establishment  affords  for  conducting  experiments  of  this  nature.  He  ex- 
pressed also  his  great  obligations  to  Mr.  Joule,  lie  then  proceeded  to  describe  the 
apparatoa  which  had  been  used  and  the  caascs  of  the  saccessive  fwlarcs,  till,  by 
degrees,  apparatus  had  been  devised  and  constructc<l  which  was  likely  to  prove 
entirely  successful  for  all  substances  sufficiently  fusible  to  be  experimented  on.  One 
dilhculty  had  been  in  ascertaining  the  muraent  when  the  substance  enclosed,  as  it 
was,  in  •  metal  tube,  became  fluid,  but  it  had  been  overcome  by  the  following  pro- 
cess. A  small  portion  of  the  substance  was  put  into  a  brasb  tube  open  nt  one  end, 
and  of  about  a  quarter  of  an  inch  in  diameter,  and  was  then  melted.  In  this  state, 
one  and  of  a  magnetized  needle  wab  inserted  in  it  to  the  depth  of  about  half  an  inch, 
elker  whidi  the  substance  was  left  to  cool  and  solidify,  the  needle  thus  becoming 
firmly  fixed  in  it.  The  tube  was  then  -arrowed  on  to  the  extremity  of  anr  thr  r  tube 
communicating  with  a  vertical  cylimlLi  lilU  l  with  oil,  the  tube  containing  the  sub- 
stance experimented  on,  and  the  ma^jaeUzed  needle  being  also  vertical^  baviog  the 
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sabstancc  at  Its  upper  end  within  the  nce<lle  projecting  downward'^;  from  it.  This 
tube  was  also  surrounded  by  a  itath  filled  with  oil,  the  surface  of  which  just  oovered 
the  upper  end  of  the  tube.  A  powerfiil  Ieir«r  acted  on  a  piston  carefully  pmcktd  tod 
fitting  accurately  into  the  vertical  cylinder  just  mentioiied»  and  the  pressure  that 
applied  to  the  oil,  filim"-  the  cylinder  sinri  the  tubes,  was  communicated  to  the  -vh- 
stance  at  the  upper  eoU  uf  the  vertical  tube.  The  eubstance  was  then  gradually  aad 
•lowly  heated  by  heatinf  the  oil  in  the  bath,  the  temperature  of  which  was  koowa 
by  a  thermometer  with  its  hall  immersed  in  it.  The  temperature  was  tljus  increased 
til)  tlie  npcdle  dropped  dmm  from  the  top  of  the  tube.  To  ascertain  the  exact  instant 
when  til  is  took  place,  a  small  compass  was  so  placed  near  the  top  of  the  tube  con- 
taining the  magnetized  needle,  that  the  needle  of  the  compass  was  deflected  about 
90°  from  its  natural  position,  its  return  to  which  was  the  signal  that  tlie  magnetized 
needle  had  fallen,  and  the  substance  melted.  The  temperature  of  the  bath  at  that 
iutant  gave  flie  tcmperatttire  of  Iiqaefhetion. 

The  following  are  some  of  the  results  obtained : — 


Sofeltancei  eipillMsaleJ 

Vnmun  in  Ibt.  to  iIm 

tun  Fahr.  Kivhiakk 

apon. 

Uquefied. 

0 

7790 

0 

124 

0 

140 

174*5 

0 

7790 

11,880 

148-5 

166-5 

176-5 

0 

7790 

11,880 

255 

875-5 

285 

0 

7790 

11,880 

138 

155 

165 

Of  course  when  the  weight  0  was  on  the  piston,  the  substance  was' under  atmo- 
spheric pressure,  or  about  15  lbs.  to  the  square  inch  ;  the  pressure  of  7790  lbs. 
per  square  inch  was  that  at  whicii  the  Britannia  Bridge  had  been  rueed.  Mr. 
Hopkins  had  also  tried  the  metallic  alloya  which  fuse  at  low  temperatures,  but  had 
not  detected  any  elevation  of  fusing  temperature  required  by  increasing  the  pressure; 
bat  theee  etperiments  required  to  be  repeated  and  confirmed  before  they  could  be 
relied  npoo. 

On  I'onnuUe  for  the  Mtuimum  Pressure  aiid  LaiuU  IJeai  ^  Vapours. 
William  John  Macquorm  Rahkikb,  CM»t  P»R.SS,  LimL  if  Bdmb^ 

The  author,  reasoning  from  the  supposition  that  the  pressure  exerted  by  a  liquid 
or  solid,  and  its  vapour,  when  in  contact  with  each  other,  is  the  result  of  an  ex- 
pansive elasticity  in  the  vapour,  balanced  by  an  attractive  force  which  tends  to 
condense  it  on  the  surface  of  the  liquid  or  solid,  many  years  eince  arrived  at  the 
conclusion  that  the  law  connecting  the  maximum  pressure  of  a  vapour  with  the 
temperature  would  probably  be  found  to  be  represented  to  a  near  approximation  by 
the  foUowiog  ibrnuua : — 

log  P=A-5-C_fc^, . 

in  which  r  denotes  the  temperature  measured  from  the  absolute  zero  of  the  perfect 
gas  thennoineter ;  P  the  raBxinrain  preMure  t  and  A,  B,  C,  tke.,  conatanta  to  be 
determined  from  ex()erimental  data  for  each  substance. 
The  moat  probable  position  of  the  absolute  zero  of  the  perfect  gaa  thermomder 

274°  Centigrade=493®'a  Falhr. 
below  \hv  temperature  of  melting  ice,  to  that  ordinary  temperatures  are  reduced  to 

absolute  temperature  by  addins 

t74*  lor  the  Centigrade  scale, 

461°- 2  for  Fahrenheit's  scale. 
Having  applied  this  formula  to  M.  Re|?nault's  experiments  on  the  pressure  of 
steam,  using  three  terms  only,  with  three  cunstants  A,  B,  C,  determined  from  three 
experimental  data,  he  found  the  results  of  experiment  and  calculation  to  correspond 
closely  throughout  the  whole  extent  of  the  experiments.  The  same  was  the  case 
with  M.  Kegaault'a  experiments  on  the  vapour  of  mercury,  using  a  formula  of  two 
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floniUilB  of  thite  terms  for  nkobol  and  mUher,  and  of  two  terms  for  turpentiDe 

and  petrolenm,  were  found  to  represent  the  results  cif  Dr.  Urc's  experiments  on 
these  fluids  as  closely  aa  coald  be  expected  from  the  degree  of  precision  of  the 
cxpMfioiciits  * 

These  investigilioiit  weic  published  in  the  'Edinburgh  New  Fhiloeophicii  Jottmal' 

for  July  184  0 

M.  Regnault  liaving  recently  published  an  extensive  series  ol  eNperiments  on  the 
pressares  of  the  vapours  of  a^tiier,  sulphuret  of  carbon,  alcohol,  essence  uf  turpen- 
tine, nnr}  chloroform  (Com]>t(s  Rendus,  14th  August  18f54),  the  author  has  applied 
formulae  uf  the  kiod  proposed  by  him,  of  three  terms,  to  these  experiments ;  and  the 
present  paper  Blates  the  resalta  of  these  invetttgations,  and  gives  a  table  of  the  con- 
stants in  the  formulae  for  the  pressures  of  the  vapours  of  the  five  fluids  above  named, 
totrethor  with  those  for  water  and  mercury,  formerlv  determined.  The  constants  for 
water  and  ruet  cury  are  slightly  modified  to  adapt  them  to  the  position  of  the  abso- 
lute zero  now  considered  most  probable,  that  formerly  adopted  by  the  author 
having  been  OG  of  a  Centigrade  dt';jrec  lower;  but  this  modificaAion  caoecs  DO  priC* 
tically  appreciable  alteration  in  the  computed  pressures*. 

The  degree  of  doeeness  of  Uie  agreement  of  the  formulte  with  the  results  of 
etperiment,  corresponds  in  a  remarkable  manner  w  ith  the  degree  of  purity  in  which, 
according  to  M.  Regnault,  the  fluids  can  be  obtained.  For  sulphuret  of  carbon, 
which  is  eat^iiy  obtained  pure,  the  agrceuient  is  nearly  as  close  as  for  steam  ;  for 
a^er,  somewhat  less  close,  but  still  satisfactory  ;  for  alcohol,  the  formula  is  uot 
applicable  with  certainty  TipIovv  0°  Cent. =32°  Fahr.,  but  is  about  aa  precise  as  that 
for  aether  above  that  temperature ;  for  essence  of  turpentine  (which  undergoes  a 
molecular  change  by  boiling),  the  formed^  ie  not  applicable  below  40^  Centigrade, 
and  for  chloroform  (which  it  is  impossible  to  obtain  absolutely  pure),  not  below  70* 
Centigrade;  but  above  these  temperatures  the  agreement  is  very  satisfactory. 

The  author  shows  that,  although  the  densities  of  the  vapours  of  the  seven  fluids 
idbrred  to  are  known  only  by  conjecture,  the  fonuuhe  for  their  maximum  preieuret 

dP 

afford  die  means  of  computing  for  eadi  fluid  the  fonction  r  -j-,  being  the  mechanical 

equivalent  ol  the  latent  heat  of  evaporation  at  any  given  temperature  of  so  much  of 
the  fluid  aa  is  necessary  to  fill,  in  the  atate  of  vapour^  a  space  greater  tiiau  it  fills  in 
the  Jiquid  atate  by  unity  of  Tolumef* 


On  Mechnnical  Antecedents  of  Motion.,  Heat,  ftvr!  Lighi* 

Bjj  Professor  W.  Thomson,  M.A.,  F.R.S. 

Tliis  communication  was  opened  with  some  general  explanations  regarding 
mechanical  energy,  and  the  terms  which  have  been  introduced  to  designate  the 
various  forma  nnder  which  it  is  manifo.^ted.  Any  piece  of  matter,  or  any  group  of 
bodies,  however  connected,  which  either  is  in  motion,  or  can  get  into  motion  without 
external  assistance*  has  what  is  called  mechanical  energy.  The  energy  of  motion 
maybe  called  either  "dynamical  energy'*  or  "actual  energy.*'  The  energy  of  a 
material  system  at  rest.  In  virtue  of  which  it  can  get  into  motion,  is  called 
*'  potential  energy."  The  author  showed  the  use  of  these  terms,  explained  the 
idea  of  a  $tore  qf  energy,  and  conversions  and  trausformalious  of  energy,  by  various 
lUustratioos.  A  atone  at  a  height,  or  an  elevated  reservoir  of  water,  has  potential 
energy.  If  the  stone  be  let  fall,  its  potential  energy  is  converted  into  actual  energy 
during  its  descent,  exists  entirely  as  the  actual  energy  of  its  own  motion  at  the 
instant  before  it  strilccs,  and  is  transformed  hito  heat  at  the  moment  of  coming  to 
rest  on  the  ground.  If  the  water  flow  down  by  a  gradual  natural  channel,  its 
potpntinl  energy  is  gradually  converted  into  heat  by  fluid  friction,  accorditifr  to  an 
admirable  discuvery  made  by  Mr.  Joule  of  Manchester  above  twelve  years  ago, 
which  has  led  to  the  greatest  reform  diat  phyaical  science  has  experienced  iuace  the 

*  A  table  of  these  constants  is  published  in  the  Philosophical  Magazine  for  December  1854. 

f  This  principle  hss  been  saecessfully  applied  lo  the  computation  of  the  denshics  uf  vapours 
from  their  latt^nt  hpn'.i  of  evepoiationy  in  a  paper  read  te  the  Aoyal  Sedety  of  Bdiobiufh, 
February  19ih,  iiii>^. 
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days  of  Newton.  From  that  discovery,  it  may  be  concluded  with  certainty  that 
beat  18  not  matter,  but  »oine  kind  of  motion  among  the  particles  ot  mutter  ;  a  cua- 
cliuiofi  catebluhed,  it  is  true,  by  Sir  Humphrey  Davy  and  CiMiiit  Rmnferd  at  the 
end  of  last  century,  but  iLMiorcd  by  oven  the  highest  scientific  men  during  a  pericxl 
of  mori*  than  forty  years.  Mr.  Joule,  by  a  series  of  weU-utanoed  and  executed 
experiments,  ascertained  that  a  pound  of  water  would  have  its  taBpcffatai* 
increased  by  1°  (Fahrenheit)  if  it  kept  all  the  heat  that  would  be  generated  by  ita 
descent  through  772  feet;  tliat  is,  the  "actual"  or  "dynamical"  energy*  of  as 
much  heat  as  raises  the  temperature  of  a  pound  of  water  \°  is  an  exact  e<iuivaleat 
for  the  potential  energy  of  a  pound  of  matter  772  feet  above  the  ground.  Mr, 
Jouk'  also  fully  establislied  the  nlalions  of  equivalence  among  the  energies  of 
chemical  affinity,  of  heat,  of  combination,  or  of  combustion,  of  electrical  current* 
in  the  galvanic  battery,  of  electrical  currents  in  magneto-electric  machines,  of 
engines  woiked  by  galvanism,  and  of  all  the  varied  and  loterdiaageable  mani* 
festations  of  calorific  action  and  mechanical  force  w  hich  accompany  them.  Th«e 
researches,  with  the  theory  of  animal  heat  and  motion  in  relation  to  the  heat  of 
combustion  of  the  food,  and  the  theory  of  the  phenomena  presented  by  shooting 
stars,  due  to  ilie  same  penetratitig  inve-^tigation.  have  afforded  to  the  author  of  the 
present  communication  the  chief  ;;ruundwurk  for  his  speculations. 

The  heat  emitted  by  animals,  and  the  mechanical  effects  which  they  produce,  are 
transfommtions  of  the  energy  of  chemical  aftinity  with  which  the  food  consumed  by 
them  combinps  with  the  oxygen  they  inhale.  The  heat,  sound,  BUld  nicrhnnicad 
effects  produced  by  the  explosion  of  gunpowder  arc,  ah  together,  equivalent  to  the 
•nergy  of  chemical  affinity  between  the  different  solwtanceB  of  which  gunpowder  is 
composed.  The  potential  energy  of  war  is  contained  in  the  stores  of  gun|)owder 
and  food  brought  into  the  held.  The  gunpowder  carried  by  artillery'  and  infantry 
contains  all  the  potential  energy  ordinarily  brought  into  action  by  those  two  arms 
of  the  service.  The  men's  food,' and  the  forage  for  the  Itot  sos,  contain  the  stores  of 
potential  energy  drawn  upon  in  a  charge  of  cavalry.  Artillerymen,  foot  soMiers, 
sailors,  steamers  with  their  engines,  guuii,  swords,  are  only  nieani>  and  appliances 
b^  which  the  potenttaJ  energy  contained  in  the  stores  of  gunpowder  and  food  is 
directed  to  strike  the  blows  by  which  the  desired  effects  are  produced. 

The  licnt  and  mechanical  ar t-ioii?  of  animals  arc  transformations  of  the  potential 
eneigy  ul  thtir  food  mechauicuiiy  equivalent  tu  the  heat  that  would  be  got  by 
btiniing  it.  The  food  of  animals  is  either  vegetable,  or  animal  fed  on  vegetable,  or 
ultimately  vegetable  after  several  remove^.  Now,  except  mushrooms  and  other 
funguses,  all  of  which  can  grow  in  the  daik,  are  nourished  by  organic  food  like 
animak.  and  absorb  oxygen  and  eihale  carbonic  add  like  animals*  all  knovm 
vegetibles  get  the  greater  part  of  their  substance,  certainly  all  their  combustible 
matter,  from  the  decomposition  of  carbonic  add  and  water,  absorbed  by  them  from 
the  air  and  soil.  Tlie  tepuratiou  of  carbon  and  ul  hydrogen  from  oxygen  in  these 
decompositions  is  an  energetic  cffiect,  equivalent  to  the  heat  of  recombination  of 
those  elements  by  combustion  or  otherwibc.  The  beautiful  discovery  of  I'riestlcy, 
and  the  sul^quent  researches  of  Senuebicr,  De  Saussure,  Sir  Humphrey  Davy, 
and  others,  have  made  it  qaite  certain  that  those  decompositions  of  water  and 
carbonic  acid  onl^  take  place  naturally  in  the  day  time,  and  that  light  falling  od 
the  green  leaves,  either  from  the  sun  or  from  an  artificial  source,  is  an  cs-ential  con- 
dition, without  which  they  arc  never  ctlected.  There  cannot  be  a  uuubt  but  that 
it  is  the  dynamical  energy  of  the  luraiaiferons  vibrations  whidi  is  here  efficient  in 
forcing  the  particles  of  carbon  and  hydrogen  away  from  those  of  oxygen,  t r  war  k 
which  they  arc  attracted  with  such  powerful  affinities}  and  that  luminifcruus 
inoUons  are  reduced  to  rest,  to  an  extent  exactly  equivalent  to  the  potential  energy 
thus  called  into  being.  Whether  or  ntrt  the  coolness  of  green  fields  and  fresh 
foliage  is  to  any  sensible  extent  due  to  this  cause,  it  is  quite  certain  that  sun  hf>nt 
is  put  out  of  existence  as  heat,  in  the  growth  of  plants  in  an^  locality,  and  that 
Jast  as  much  heat,  neither  more  nor  less,  is  emitted  from  fires  m  whidi  the  whole 
growth  of  any  [>criod  of  time  is  burned.  Coal,  composed  as  it  is  of  the  relics  of 
ancient  vegetation,  derived  its  potential  energy  from  the  light  of  distant  ages.  Wood 
fires  then  give  us  beat  and  light  whidk  has  been  got  from  the  sun  a  few  years  ago. 
Ottt  coal  fifes  and  gas  lamps  briog  out  for  our  pictent  comfort  beat  aod  light  w  a 
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tains  for  countless  anrcs. 

Wc  must  look  then  to  the  sun  as  the  source  from  which  the  mechanical  cncrp:>' 
of  all  the  mottoDs  and  heat  of  living  creatures,  and  all  the  motion,  heat,  and  light 
derived  from  fires  and  attifidat  flames  is  supplied.  The  natural  motions  of  air  and 
water  derive  their  energy  pnrtly.  no  doubt,  from  the  sun's  heat,  but  partly  also  from 
the  earth's  rotary  motion  and  the  relative  motions  and  mutual  forces  between  the 
earth,  moon,  and  inn<  If  we  except  the  heat  derivable  from  the  combostion  of 
native  sulphur,  and  of  nirtroric  Iron,  cvcrv  kind  of  motion  (heat  and  light  included) 
that  takes  place  naturally,  or  that  can  he  called  into  existence  through  man's 
directing  powers  on  this  earth,  derives  its  mechanical  energy  cither  from  the  sun's 
heat  or  from  motions  and  forces  among  bodies  of  the  solar  system. 

In  a  speculation  recently  communicated  to  the  Roynl  Society  of  Edinhuigh,  the 
anthur  has  show  a  that  the  sun's  beat  is  probably  due  to  friction  in  the  atmosphere 
between  hb  snrface  and  a  vortex  of  vapours,  fed  externally  by  the  evaporation  of 
small  planets,  in  a  region  of  very  high  temperature  round  the  sun,  which  tliey  reach 
by  gradual  spiral  paths,  and  falling  in  torrents  of  meteoric  rain,  down  from  the 
luminous  atmosphere  of  intense  resistance,  to  the  sun  s  surface. 

A  continuation  of  the  inquiry  ruses  the  question,  from  what  source  do  the 
planets,  large  and  small,  derive  thr  mrrlmuical  energy  of  their  motions?  This  is  a 
question,  to  the  answering  of  which  mechanical  reasoning  may  legitimately  be 
applied :  for  we  know  that  from  age  to  age  the  potential  energy  of  the  mutual 
gravitation  of  those  bodies  'n  gradually  expended,  half  in  augmenting  their  motions, 
and  half  in  generating  heat ;  and  we  may  trace  this  kind  of  action  either  backwards 
or  forwards;  backwards  for  a  million  oi  million  of  years  with  as  little  pre&umption 
as  forwards  for  a  ungle  day.  If  we  trace  them  forwards*  we  find  thsdt  the  end  of 
this  world  as  a  habitation  for  man,  or  for  any  living  creature  or  plant  at  present 
existing  in  it,  is  meekaiticaUy  inevitable  i  and  if  we  trace  them  backwards  according 
to  the  laws  of  matter  and  motion,  certunly  Ihlfilled  in  all  the  actions  of  nature 
which  we  have  been  allowe<l  to  observe,  w  e  find  that  a  time  must  have  been  when 
the  earth,  with  no  sun  to  illuminate  it,  the  other  bo<lie>5  known  to  us  an  planets, 
and  the  countless  smaller  planetary  masses  at  present  been  as  the  zudmcai  light, 
most  have  been  indefinitely  remote  from  one  another  and  from  all  other  aoUds  in 
spacr.  All  tiich  conclusions  arc  subject  to  limitations,  as  we  do  not  know  at  what 
moment  a  creation  of  matter  or  energy  may  have  given  a  beginning,  beyond  which 
mcdiaoical  speculations  cannot  lead  iis.  if  in  purely  mechanical  scioice  we  are 
ever  liable  to  forget  this  limitation,  we  ought  to  be  reminded  of  it  by  considering 
that  purely  mechanical  reasoning  shows  a  time  when  the  earth  must  have  bfpn 
tenantless;  and  teaches  us  that  our  own  bodies,  as  well  as  all  living  plants  and 
animals,  and  all  fossil  organic  remains,  arc  organized  forms  of  matter  to  whtdi 
science  can  point  no  antecedent  except  the  Will  of  a  Creator,  a  truth  amply  con- 
firmed by  the  evidence  of  geological  history,  liut  if  duly  impressed  with  thia 
limitation  to  the  certainty  of  all  speculations  regarding  the  future  and  pre-historfoal 
periods  of  the  past,  we  may  legitimately  push  them  into  endless  futurity,  and  we 
can  be  stopped  Iiy  no  barrier  of  |>a6t  time,  without  ascertaining  at  some  finite  epoch 
a  stale  of  matter  dt  rivablo  from  no  antecedent  by  natural  laws.  Although  we  can 
conceive  of  such  a  state  of  all  matter,  or  of  the  matter  within  any  limited  space* 
and  have  ca«es  of  it  in  the  arbitrary  distributions  of  temperature,  prescribed  as 
*'  initial"  in  the  theory  of  the  conduction  of  heat  (see*  Cambridge  Mathematical 
Journal,  vol.  iv.  1843),  yet  we  have  no  indications  whatever  of  natural  instances  of 
it#  and  in  the  present  state  of  science  we  may  look  for  nuchanical  antecedents  to 
every  natural  state  of  matter  which  w^e  either  know  or  can  conceive  at  any  past 
epoch  however  remote. 

It  is  by  tracing  backwards  the  motions  which  are  at  present  observed,  according 
to  the  kT-o'vn  laws  of  motion  and  heat,  with  no  limit  ns  to  time,  tliat  the  author 
arrives  at  th^  ctmclusion  that  the  bodies  now  constituting  our  solar  system  have 

*  "  Note  on  some  polnta  in  the  Theory  of  Heat,"  a  short  article  in  which  it  was  shown  how 
to  test  the  age  nf  a  dUtributlon  of  heat,  by  applying  a  certain  criterion  of  convergence  to  its 
rxprr<:  trn  in  the  infinite  scrlcs  cbarsctcristic  of  the  excemsl  drenaiitaaces of  the  body  in 

HbicU  It  is  given. 
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been  at  infinitely  greater  distances  from  one  another  in  space  than  they  are  now. 
He  remarket!  that  the  nebular  theory,  as  ordinarily  stated,  aasaming  as  it  do^  a 
pnviwuly  gaseooB  tteto  of  matter,  to  not  only  untrae,  but  tiie  nvene  of  tiie  tnitt, 
MSrordiog  to  the  views  now  brought  forward,  since  these  show  evaporation  as  a 
nwes«ary  consequence  of  heat  generated  by  collision«i  nr>i\  friction,  and  the  general 
pa&t  and  pret>eut:  tendency  of  matter  is  seen  to  be  the  conglomeration  of  sohda 
and  Uqnidb  aeeompnnicd  by  a  gndoal  increase  of  the  quatity  of  gaaeooe  floid 
occupying  space 

Prof.  Helmholtz,  in  a  most  intcrestiag  popular  lecture  on  transformations  of 
naliifal  force*,  delivered  on  the  7th  of  Febmary  last  at  Kfinigsberg,  has  catimated 
that,  if  the  particles  at  present  constituting  the  sun's  mass  have  been  drawn 

together  by  mnttia!  gravitation,  from  a  state  of  intii  iti  diffusion,  as  supposed  in  the 
nebular  theory,  not  however  a  gaseous  state,  a&  orUmarily  supposed,  but  a  state  in 
which  the  particles  exercise  no  mntoal  action  exeept  that  of  gravitation,  the  whole 
heat  genorn^fd  must  have  amounted  to  about  28,000,000  thermal  units  Ct  :,'irrade 
per  pound  of  the  son's  mass.  Iliis  estimate  would  not,  as  the  author  of  the  present 
paper  shows,  require  any  change,  whether  we  assume,  as  the  antecedent  eonditioii  0# 
the  solar  mass,  a  state  of  infinite  diffusion,  or  a  state  of  aggregation  in  solid  masssa 
of  any  dimensions  f-mnW  compared  with  his  pre'^f^nt  <1impii«!on8,  and  separated  from 
one  anotlier  at  comparatively  great  distances  ;  provided  always  there  has  been  no 
rriative  notfon  among  them  except  what  is  geiierated  by  mntual  gravitstkm.  If* 
then,  the  whole  mass  of  the  sun  has  grown  hy  the  process  which,  according  to  the 
author's  theory  of  solar  heat  icertain  as  regards  a  part,  whether  or  not  it  may  t>e 
sufficient  to  account  for  the  whole  of  the  radiation  of  solar  heat),  we  know  to  be 
augmenting  it  at  prasent,  there  roust  have  been  generated,  in  the  whole  process  of 
conglomeration,  the  quantity  of  heat  stated  above  ;  a  quantity  which  amounts  to 
about  20,000,000  times  as  much  as  is  at  present  radiated  off  in  one  ytAi.  The 
author  gave  reasons  for  bdteving  that  this  heat  mast  have  been  neariy  all  radiated 

off  immediately  on  being  generated,  and  that  enough  of  it  ha'^  not  been  retained  in 
the  conglomerated  mass  to  be  the  store  liom  which  the  heat  at  present  radiated 
is  drawn. 

That  tha  present  solar  radiation  to  anppUed  chiefly  from  a  store  of  heat  contained 

in  the  mass,  whether  created  there  or  generated  mrrhunically  by  the  impart  of 
meteors  which  have  fallen  in  during  remote  periods  of  past  time,  appears  very 
impit>bable« 

On  the  contrary,  there  must  in  all  proVuLl  ility  be  some  agency  continually  sup- 
plying heat  to  compensate  the  loss  constantly  experienced  by  radiation  from  the 
sun  I  and  that  agency*,  as  the  author  has  shown  elsewhere,  can  be  no  other  than 
the  meehanical  action  of  masses  coming  from  a  state  of  my  rapid  motion  romid  tiia 
sun  to  rest  on  his  surface. 

The  author  showed  bow  a  system  of  solid  bodies,  large  and  small,  initially  at 
test  and  at  great  dtotances  from  one  anoAer,  may,  by  their  mntoal  gravitatioas,  and 
hy  the  resistance  their  motions  must  experience  in  the  gaseous  atmosphere,  evapo* 
rated  from  thera  by  the  heat  of  their  collisions  after  a  vast  period  of  time,  co?Tie  ir^to 
a  state  of  motion,  heat,  and  light,  analogous  to  the  present  condition  of  our  suiar 
system  and  the  stars.  The  origin  of  rotatory  motion  is  exfriained  liy  showing  timt 
different  system'^  fjtnr'inir  from  rest  will  iriMuence  one  another  so  as  to  acquire  con- 
trary rotatory  motiun  s  \  ithout  any  aggregate  of  rotatory  momentum  k)eiog  acquired 
by  the  whole*  Any  ^y.^tem  or  group  beginning  to  concentrate  ronnd  one  pi  incipal 
mass,  after  having  thus  acquired  a  momentum  of  rotatory  motion,  will  acquire  from 
it»  in  a  certain  stage  of  advancement,  jost  each  approximately  circalar  motioas  as 

*  It  h  quite  certain  that  it  cannot,  as  tbe  nebular  theory  has  led  $ome  to  suppose  it  may, 
be  the  energy  of  gravitation  effecting  any  continued  condensalloil  of  the  sun's  present  massi 
since  without  increased  pressure,  it  is  only  by  cooling  that  any  condensation  can  be  tnlving 
place;  and  the  hent  emitted  in  consequence  of  condensation  by  cooling,  would  depend  merely 
on  the  specific  heat  of  the  whole  mass  in  its  actual  circuautanMS  of  temperature 
and  pressure,  and  might  (for  ail  we  tcnow  of  the  properties  of  matter  at  such  high 
teropersmre  and  prcssares)  be  greater  than,  equal  to,  or  less  than  the  thermal  equivalent  of 
the  work  done  by  gravity  on  tbe  contracting  body. 
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IfcoM  of  thft  pItiMli,  ti»  ptiiidM  of  the  ndiaod  light  and  the  MtellitM  of  oor  tolv 
system,  and  such  rotatory  motions  m  the  cmtnU  and  other  matiw  an  known  to 
have*  all  chiefly  in  one  direction. 

In  cooMdering  the  qaestion  whether  all  the  heat  and  motion  eKisting  in  matter 
have  their  origin  in  that  action  by  which  their  amount  is  at  present  being  increased, 
it  is  shown  that,  unless  their  entire  actual  energy  exceeds  a  certain  definite  limit, 
namirly,  the  value  of  the  whole  potential  energy  of  gravitation  that  would  be  spent 
to  dmwing  all  the  particles  of  matter  firom  a  etate  of  infinite  diflbshm  into  their 
inent  poeitione,  it  is  quite  possible  they  may  be  so  produced  ;  or  that  Me  potential 
^nerfjy  of  ffrm  itfition  mnij  hp  i>i  reality  tka  nUimoU  CreoUd  luUwtdfmt  Iff  §U  ik»  m/^iOM^ 
heat,  ami  litfiU  at  preseai  in  tlte  uMvertt, 


On  the  Motion  of  FluieU  ;  a  remarkable  variattm  in  Uie  great  Ehmentary 
£at0  ^  Ifte  raHo  between  Prtantre  tmd  Velocity,   By  William  PbtriBi 

One  of  the  most  nnivennlly  recognised  laws  of  the  flow  of  fluids  is,  that  the 

Velocity  of  flr>w  through  an  aperturo  frrMii  or  to  a  containing  vessel  varies  as  the 
square  root  ut  the  pr^ure,  and  this  law  is  evidently  a  necessary  corollary  from 
the  first  principles  of  dynamics. 

The  present  paper  is  to  call  attention  to  the  fact,  that  when  the  passage  throngli 
which  the  fluid  (as  air  or  water)  is  forced,  consists  of  a  »inijle  check,  such  as  a 
nmpU  hoU,  the  above  law  holds  precisely  true ;  yet  when  tile  passage  consists  of  an 
indefinitely  nmneroiis  coneecotive  eeriee  ef  chtckt,  each  as  a  tube  contaniing  sand, 
the  velocity  of  flow  varies  in  the  (lireel  arithmetical  ratio  of  the  pressure  ;  and  that 
in  the  intermediate  cases  of  a/eio  consecutive  checks  being  placed  to  retard  the  flow 
of  the  fluid*  the  law  seems  to  follow  various  intermediate  ratios  accordingly*  For 
the  ease  of  aboot  30  consecative  checks  causes  the  law  of  variation  of  velocity  to  be 
as  the  f  power  of  the  pressure. 

Whether  this  important  law  be  altogether  new  or  not,  the  author  feels  it  to  be 
most  perplexing ;  it  being,  apparently,  contrary  to  the  most  indubitable  deductions 
ftom  we  aboveinnraed  great  elementary  law.  For  it  is  to  be  observed  that  it  is  no 
question  regarding  the  ah$olute  velocity  of  flow  through  the  checking  passage,  under 
a  certain  pref^sure  of  fluid  ;  that  might  well  be  regarded  a=?  incalculable,  and  not 
accurately  amenable  to  any  discoverable  rules  in  such  a  practically  complex  dyna- 
mical condition  as  the  flow  of  air  or  of  a  liquid  through  a  mass  of  sand.  But  tibe 
riufstion  regards  the  effect  of  a  simple  i-aria^Vm  o/  /  ; cteteriji  jxirihu.",  in  which 
variation,  therefore,  all  the  directions  and  counteractions  of  currents,  however 
complex,  must  reumm  reluitvely  precisely  the  same,  the  velocities  of  all  being 
necessitrily  affected  in  preci^ly  ttie  same  ratio.  The  sntiject  has  many  nunificntions 
wbidi  the  nntbor  hopes  in  some  dq;ree  to  follow  op. 


Q»  a  MeAed  of  Compvfhig  the  Absolute  Volmme qf  the  UUimaU  Pmikkt  ef 

Liquids.    Di/  J.  J.  Watersten'. 

In  this  paper  certain  theoretical  views  regarding^  the  mutual  action  "f  pnrticles  of 
a  liquid,  especially  near  its  free  surface,  were  brought  forward,  according  to  which  a 
rriation  between  Ae  latent  heat  of  its  vapour  and  tiie  eontractile  tendency  of  its 
surface  wa^  established  in  terms  of  the  dimensions  of  its  atoms,  supposed  by  the 
author  to  be  finite.  Kxpcriments  on  the  forms  ami  dimensions  of  drops  of  water, 
and  the  bearing  of  water  in  capillary  tubes,  exhibited  by  diagrams  traced  frum  pho- 
tographs, were  described,  from  which  the  capillary  tension  of  a  free  surface  of  water 
was  estimated.  A  comparison  of  this  result  with  diita  regarding  the  mechanical 
action  of  steam  afl'orded  by  M.  Regnault  and  Mr.  Joule  by  experiment,  led  the 
author  to  the  conclusion  that  the  number  of  atoms  in  a  cubic  inch  of  water  is  about 
equal  to  the  cube  of  216,000,000  ;  or,  that  there  are  only  as  many  atoms  of  water 
in  a  mass  of  the  linuid  rqiinl  in  volume  ton  billiard  ball,  as  there  are  of  sudi  volumes 
in  the  whole  bulk  of  the  earth. 

A  relation  between  the  capillary  tensions  of  different  liquids,  their  atomic  weights, 
Md  thi  Intent  heals  of  theur  vipomri!,  was  shown  to  follow  from  tibs  theory}  and  it 


Digitized  by  Google 


64 


REfOBT — 1854. 


wift  pointed  out  that,  as  far  u  experimect  gives  data  for  judging,  thia  rthiiM 
•ppeu*  to  be  iolfilied  in  ih«  coBporatne  oonditiooa  of  water  and  akoliol. 


CHEMISTRY. 

Oh  the  Constitution  of  Meconine  and  Papaverinef  and  (heir  Pelafions  to  tlie 
other  Constituents  of  Opium,  Bt/  Thomas  Anokiuon»  MM^  Profeuor 
of  Chemistry  in  the  University  of  Glasgow. 

Tiir.  miihor  commenced  by  rtfcnring  to  ihe  opinion  often  expressed  by  rhemUti, 
that  where  eercrul  well-marked  rr3r«talline  eompounde  are  met  with  in  the  tame 

plant,  some  dofinite  chcnucnl  rt-lation  nmst  exist  hctwrcn  thfm.  But  even  in  those 
casus— a«  for  instance  in  timt  of  quinine  and  ciuchonine,  vkcrc  the  formuUe  of  the 
snlMtancea  are  very  simply  re1ated*^be  converrion  of  one  into  the  other  haa  notheen 
Duccessful.  In  the  course  of  the  author's  investigation  of  the  opium  compounds,  he 
had  obtained  a  prodtirt  of  decomposition  of  narrntine,  which  he  callen  optnTivlo. 
'ITie  result  of  the  evpeiimeuts  now  ('.oluik'd  showed  that  tliis  substance  is  ideiiticai 
with  Hie  mecontno  which  Combe  found  naturHlly  cxiititi^'  in  opium.  The  author 
havii  fhus  made  the  first  «tpp  towards  the  »*iini  i:fi(  n  f  the  complex  chemistry 
of  opium,  concluded  by  pointing  out  the  relatioub  bubsihiing  among  its  other  constH 
toents;  and  txpreiaed  the  opinion  that  these  could  not  be  fortiutous,  hot  pointed  to 
the  poesihility  of  fbrtheVaimplificatioa*. 


On  the  Alkakfk/s  prodweed  during  ^  Vfstrurtire  Distillation  of  Aahnai 
Sidfttanees^   By  Thomas  ANDtRSOHi  MMn  Prefutot  cf  Chtmwhrjf 

the  University  of  Glasgow. 

This  ]  nper  cont. lined  the  details  of  Dr.  Anderson's  most  recent  researches  on  the 
volatile  ba:ii8  of  Dippel's  oil.  lie  gave  a  description  of  a  new  bnse,  collidinc,  belongiof 
tolhepicolinc  series,  and  a  set  of  experiments  which  established  the  fuct  that  theso 
substances  belong  to  the  class  of  nitrvic  bases.  Ethylo-piridioe  and  ethylo-picolino 
were  describedi  and  their  dccompuaitioin  i-x plained. 


On  Collodion  Negatives.    /?//  Gf.oh(;k  Robert  Bkury,  Liverpool. 

There  appears  to  have  been  a  great  Uitiiculty  with  many  operators  in  obtaining  that 
requisite  intensity  of  negatire  collodion  proof  diet  shall  by  the  after-printing  yield 
Hntisfactory  positive  paper  impressions.  Selecting  from  the  formulae  genera!  lly  fol- 
Idwcd,  thi-  author  of  this  pnpcr  applied  chloridr  of  rrf>l(l  to  the  negatives  ne  desired  to 
strengthen,  in  the  uroporliun  of  one  grain  to  un  ounce  of  water ;  and  if  this  did  not 
produce  the  desired  result,  he,  after  washing  away  the  exceea  of  chloride,  floated  over 
the  proof  a  sidution  of  ?!ul])hidc  «>r  aniuioniuin,  varying  in  strength  from  3  to  10  drops 
to  1  02.  of  water.  By  tliis  means,  im]>re!S.<>iun8  so  feeble  as  to  be  hardly  visible  by 
transmitted  light  became  capable  of  yielding  satisfactory  results  when  used  for  print* 
ing.  One  diffieultv  remained : — the  collodion  film,  at  all  times  tender  while  moist, 
becomes  j^o  rn'-ilv  disrupted  from  tlio  ^'Inss  plate  after  the  npplicatiou  of  any  of  the 
strengthen  ing  processes,  that  the  acquisition  of  a  perfect  negative  was  the  exception 
and  not  the  rule.  This  obstacle  may  be  easily  surmounted  by  allowing  the  photograph 
to  dry  after  h.  Ing  di  vi  lonedand  fixid  either  by  cynnide  of  potassium  or  hvi>os\i!plutc 
of  soda,  and  Uicu  vaniisliing  in  llic  usual  way.  The  photograph  roaj^  then  at  any 
]>ct  iod  of  time  be  safely  strengthened  by  repeating  the  gold  and  sulphide  of  ammo- 
nium proce»5,  observing  to  use  rectified  ^{)irit  of  wine  instead  of  water  as  the  men- 
Ftrtunn  for  the  gold  and  sulphide.  'Hie  tei.at  ity  of  the  varnibh  ensures  the  safety  of 
ibc  collodion  film,  and  anulher  coat  of  varni:>U  cumpittes  the  prot  e^b.  The  author 
found  that  by  the  nse  of  gallic  acid  in  his  silver  bath  the  time  of  exposure  was  muck 
prolonged  in  the  camera,  but  the  d  1  pod  pictures  proved  of  extraordinary  intensity, 
and  by  this  means  he  has  at  all  times  been  able  to  produce  satislactory  negatirea, 
provi^d  alwaya  tltat  the  collodions  employed  be  not  made  sMMitttebjr  iodide  or  bn>> 
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fliUfo  of  tniiiiiAiiinm.  ft  n  true  that  a  jwwtioii  of  ^lltita  of  tilm  loon  precipiUite,  blU 

^iilvcr  solurior.s  of  moderate  strength  alwayn  retain  in  solution  a  portion  of  the  preci- 
pitant; und  tliis  fact  hai  been  made  me  of  by  the  author,  Mr.  Thomas  nnd  some 
others,  by  adding  excess  of  mout  iodide  of  silver  to  a  new  silver  bath,  to  obviate  the 
tendency  it  has  to  dissolve  out  the  film  of  iodide  of  silver  on  the  collodion  ptate« 
lining  a  bromide  as  the  ser.sitizliif»  agent,  bromide  of  calcium  has  been  found 
most  cti'cclive ;  the  nitrate  of  lime  resulting  from  its  decomposition  in  the  silvrr  bath 
having  no  detrimental  action.  The  formula  is  ns  follows: — bromide  of  cakiurn, 
4  fnuiM;  diMolv  c  in  spirit  of  wine  2  drachms:  add  rectified  oether  6  drachms,  eua 
cntton  qnnn.  suj/'.  The  silver  bath  used  luu.t  be  60  grains  to  the  ounce.  The  bro* 
misfd  cuUudion  is  tolerably  rapid,  and,  unlike  most  others,  improves  by  age,  oven 
beyond  a  twehrMorath.  The  author  has  used  the  following  formula  with  a  simple 
SO-grain  ttlrer  bath,  and  ha»  obtained  in  all  the  varying  conditions  of  light,  whe^er 
of  vifws  or  portrait*,  nny  amount  of  vigour  desired:— The  cnllnliin  ■  'lake  pure 
iodide  of  potassium,  any  quautity ;  triturate  tbi4  in  a  glass  mortar  wah  spirit  of  wine, 
M  orer  proof,  until  the  t|iirit  is  unable  to  dinolve  more  of  lihe  iodide.  Take  of  Aii 
aolution  3  parts ;  sulphuric  sthcr,  free  from  acid,  5  parts ;  mix  and  dissolve  iu  it  ffu^ 
cotton,  to  form  a  tongh  and  rather  thick  film.  The  dt-veloping  agent  is,  pyro-gallie 
acid,  2  grains;  glacial  acetic  acid,  20  drops;  spirit  of  wine,  1  drachm;  water  to  make 

^  1  OS. 


On  Uie  Phusioloyical  Properties  of  Cktrhazatic  Acid, 
Profciaor  F.  Crack  Calvbrt. 

The  author  stated  tbat  be  bad  supplied  some  of  tbio  acid  to  Dr.  Bell,  Pbywcian  td 

the  Roval  Tnflrmarv,  M  iricliestcr,  wno  Iwi  l  ciirccl  tevcrnl  rases  of  intermittent  fever 
with  it.  lie  also  said  that  he  should  be  very  happy  to  furnish  any  physician  with  n 
small  quantity  of  this  substance,  so  that  its  real  medical  value  might  he  ascertained. 
After  describing  the  proecfli  bv  which  pure  carbasotic  could  be  procured  from  carbolic 
acid,  be  impretsed  upon  tbe  Meeting  tbe  value  of  tbe  pure  acid  as  a  yellow  dye  for 
iilk. 


Om  IktAdimi^ GoUic  and  Tannic  Acids  on  Iron  and  Alumina  MatdtnUt, 

By  Professor  F.  Cracb  Calvert. 

Tlic  author  drew  the  following  conclusions  from  the  facN  ron'.ninr  l  in  his  comma-" 
nicaiiou  : — Ist.  That  there  can  be  no  doubt  that  tannic  acid  is  the  matter  in  tanning 
substances  whicb  produces  black  witb  iron  mordants.  2ndly.  lliat  the  reason  of  gah. 
lie  acid  producing  no  black  dye  is,  that  it  reduces  the  peroxide  of  iron  in  the  mordant, 
forming  a  colonrles.^  and  soluble  gallate  of  protoxide  of  iron.  .'Jrdly.  Thnt  pnlHc  acid 
has  the  property  of  dissolving  hydrate  ot  iilumiiia,  and  also  of  separating  akunina 
mordants  from  tbe  cloth  on  which  they  are  fixed.  4thly.  Th:it  the  reason  of  extracts; 
of  lanning  matter  losing  tlu  ir  d  ,  i  itig  properties  is,  that  the  tannin  is  transformed  into 

gallic  acid.  5thly.  That  gallic  acid  possesses  the  property  of  dissolving  iron,  and 
itis  lays  claim  to  the  character  of  a  true  acid  ;  whilst  tannui,  not  baving  this  action,' 
appears  to  bim  to  be  in  reality  a  neutral  substance.  Gtlily.  He  als6  found  that  2  tu 
39*  of  impure  carbolic  acid  addefl  f  o  t  \tr.irt<?  of  tanning  matters,  such  as  those  of 
sumacli,  quercitron  bark,  &c.,  completely  prevented  for  several  months  the  transfer-. 
matioR  Of  tbe  tannin  which  they  contained  into  gallie  add»  and  llius  rendered  tannin 
•slracls  eommerdally  usefnl* 


On  <iU  AeiUm  €f  CUric,  Tariarie  and  OwaUe  Aeidi  &n  CoUon  and  Fhas 
Fibres  under  the  infiienee  of  Dry  Beat  and  Pnttun  of  Steatn*  Bjf  \ 
Ftofeeeor  F.  Cracb  Calvrrt* 

Mr,  Calvert  Ims  observed  that  when  two  to  four  parts  of  these  acids  are  dissolved  in 
100  parts  (jf  water,  ami  Imcn  or  cotton  dipped  into  the  solution  obtained,  and  after- 
wards dried  in  tlie  air,  they,  on  exjuisure  to  certain  temperatures,  completely  destroy* 

the  lenadly  of  the  fibre,  TbieaetiMofoiganteiddiiaintcmtliigwIiettitUlaio^ 
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that  it  takes  place  even  at  the  low  temperature  ot  180°,  212'*  and  260°  Kahr.  He 
also  found  that  cotton  and  iiax  fibres,  when  prepared  as  above  and  then  submitted  la 
IIm  iDivaaea  of  lUain  of  throa  Ibt.  pwHUia,  waia  dMtvoyed. 


By  Andrkw  CBOiBB. 

Tlic  aiitlior  fount!,  hv  cIcctrifviTip  n  so\Tre::ni  positivclv  in  cln?c  contact  with  a 
piece  of  carbonate  of  lime,  under  nitric  acid  diluted  with  fifty  times  its  quantitj  of 
water,  that  a  portioB  of  the  taflled  edge  of  die  edn  was  ttradc  off  in  piec^  some  of 
wbidl  were  large  enough  to  retain  the  milled  edge  upon  them  distinctly.  The  ftdtiie 
action  was  kept  tip  for  fifty  hours  ;  nnd  nt  tho  expiration  of  that  time  the  coin  had 
lost  three  ^ains  in  weight;  and  a  ground  gloss  rod  tliat  used  to  keep  the  com  ia  con- 
tact with  Uie  limestone  was  permanently  gilded ;  and  this  took  place  at  the  positive 
pole.  The  weight  of  tlir  luirEinns  rrmoved  from  the  coin  exactlv  rnrresponded  with 
the  deficiency.  The  solution  being  tested  contained  nitrate  of  lime,  but  no  ^|oId  nor 
copper.  He  ukewlte  fimnd,  on  repeating  this  ez^riment  with  sulphurie  add,  similaHf 
dilated— the  voltaic  action  being  kept  up  for  ninety  hours — that  six  grains  of  gold 
were  removed  from  the  edge  of  the  coin;  and  the  pieces  brokrn  off  weigiied  the  same, 
A  atrip  of  glaii:^  heing  pluced  on  the  edges  uf  the  jur  containing  the  dilute  acid,  and 
half  an  inch  above  its  surface,  and  in  a  line  with  the  electric  current,  had  its  lower 
part  covered  with  crystals  of  sulphate  of  lime,  each  one  of  which  was  at  right  angles 
to  the  electric  current.  I'he  fHction  of  the  carbonic  acid  gas,  liberated  from  that  nart 
of  die  limestone  in  coutaet  with  the  eohi,  was  apparently  the  meehaaiea]  oauee  of  Ae 
removal  of  the  edges.  'Ilie  author  stated  that  he  had  tried  various  experiments  both 
with  frictional  end  vnhaic  electricity  upon  different  substances,  which  in  his  opinion 
proved  the  effects  of  the  mechanical  action  accompauyiiig  electric  transfer. 


On  the  DtoGmposUioH  of  Magnuian  Umutotte  ai  Brodtworth, 

By  J.  A.  DAyns. 


•  On  CUMSon  VMogmph*  ^  ikB  Mooif*  JSkufiue,  By  Dr.  Epwabim. 

Ahont  die  commenoement  of  the  present  year,  the  Liverpool  Photographic  Secictjr» 

recognizing  the  importance  of  this  object,  and  the  interest  felt  in  it  by  the  British 
Asaociation  at  its  la«t  meeting,  requested  Mr.  J.  A.  Forrest,  its  Secretary,  Mr.  J. 
Rartnnp  of  the  Liverpool  Observatory,  and  the  author,  to  act  as  a  committee  fur  eb* 

iaining  photographs  of  the  moon  by  tlie  Liverpool  telescope,  and  to  lav  them  before 
the  present  meeting  of  the  Association,  '["his  Committee  have  produced  a  Inr^e 
number  ot  pictures  with  variable  succes^s,  and  some  of  the  most  perfect  copies  arc  now 
pceiented  to  the  meetina.  The  telescope  is  fiimiehed  with  an  excellent  equatorial 
mounting,  and  clock-work  motion  of  great  firmness  and  steac1inp<;<j,  Tlic  oliject  glass 
has  a  focal  length  of  about  12^  feet,  and  a  small  camera-box  being  substituted  for  the 
eyepiece,  the  unage  was  received  upon  the  ground  glass,  or  prepared  plate,  in  the 
ordmary  manner.  After  much  fruitless  labour,  the  chemical  focus  was  discovered  to 
he  nhnut  eight-tenths  of  an  inch  beyond  that  of  the  visual  one,  the  glass  hein?  ovei^ 
corrected  to  that  extent  in  respect  to  its  actinic  focus.  This  we  have  since  tunaU  to  be 
nearly  coincident  (when  the  length  of  foci  in  the  several  lensee  is  duly  allowed  (br) 
with  the  experience  of  Professor  Phillips  niul  other  Inbourers  in  the  same  field.  The  focus 
once  accurately  ascertained,  of  course  an&wers  lor  all  aubaeouent  experiments.  It  was 
at  ftet  diffientt  to  decide  whether  the  wont  of  eharpnem  of  outline  oheerved  was  dne 
to  the  motion  of  the  object  or  to  in.j  erfect  focusiii<:,  anrl  (he  most  excellent  specimens 
have  been  obtained  by  the  continual  motion  of  Mr.  Hartnup's  steady  hand  in  nddition 
to  the  clock  movement,  while  his  eye  was  kept  on  the  finoer  with  a  micromeuc  eye- 
niece  of  good  power,  by  which  he  could  maintain  the  position  of  a  given  point  in  the 
field,  without  perceptihle  variation.  And,  indeed,  wlien  the  moon  h  off" the  mcrithnn, 
her  rate  being  variable,  the  above  seems  the  only  mode  of  following  her  motion 

•eomotoiy* 

1  At  vmm  dMBiihwl  tht  ohewriaali  wad. 
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These  pictures  have  been  sioM  copied  and  enlarged  in  the  camera  by  trantmiUe^i 
light ;  and,  for  this  purpose,  dbow  developed  with  die  mm  have  heen  preferred.  The 

excellence  of  the  pictures  for  transmitted  light,  whether  in  copying  or  illuminating  by 
the  lantern,  seems  to  bo  tjnvtriud  by  ih>Ar  tone  of  colour  rather  than  their  apparent 
opacity.  Mr.  M'Innes  has  been  vt^ry  successful  in  copying  and  enlarging  these  pictures, 
far  tbt  Iwleni. 


On  Photoffraphs  upon  Albumen,   By  M.  Ferriekk.   CommunioaUd  by  the 

AbM  Mof  Giro. 

During  the  reading  of  this  paper  a  number  of  very  large  and  beauttftal  phoCtH 
eraphic  drawingi  were  exhibited,  at  iUu^kive  of  the  exoeU«Bce  of  the  proeew 
foUovcd. 


On  tht  CAioUcal  Exam 'mat ton  of  some  Alloys  of  Copper  and  Zme» 

By  David  Forbes,  RG.S..  AJ.C.E. 

The  alloys  which  formed  the  subject  of  this  paper  were  produced  accidentally  in 
Ihe  ordinary  proceasof  brasMnaking;  where,  by  some  accidental  circnmetanees  which 
were  difliciilt  to  explain,  a  separation  of  tlie  compounds  contained  in  an  ordinary 
brass  had  resulted,  and  on  breaking  presented  parts  of  a  brilliant  fUvery  white  fracture; 
whereaa  other  parti  of  the  lame  mass  were  deep  yellow,  and  of  a  crystalline  texture. 
Both  these  were  submitted  to  chemical  examination,  and  the  results,  as  well  as  the 
method''  of  examination,  given  in  detail.  The  white  alloy,  which  was  so  brittle  as  to 
be  easily  reduced  to  powder,  was  tound  to  consist  of  copper  46*51,  and  zinc  53'49per 
cent.,  which  would  tuowly  approximate  to  the  chemical  formula  Cu;  Zn^..  The  yel- 
low, wliicb,  on  the  contrary,  was  not  nt  nil  brittle,  was  found  to  contain  56*91  per 
cent,  copper  and  43*09  zinc,  or  agreeing  with  the  formula  Cu^  Zn.;  to  that 
both  Aete  alloyi  were  evidently  demlte  compounds.  Specimens  were  then  shown 
of  similar  alloys  reproduced  by  the  admixture  of  these  metals;  and  particular 
nttention  was  arawii  to  the  fact,  that  a  white  alloy  containing  a"  miirb  copper  as 46| 
per  cei»t.  had  not  previously  been  made  known  j  and  that  above  and  below  this  per- 
centage, within  very  imall  limits,  the  alloys  were  invariably  described  as  yellow;  and 
that  in  Mallett's  researches  all  alloys  mentioned  by  him  cf  nfmning  from  as  little 
copper  as  32*8  per  cent,  and  upwards,were  found  to  be  of  a  decide  d,  or  even  dark  yellow 
eofeur.   The  peculiarity  of  the  extraoidinary  brilliant  silvery  appearance  of  the  white 

alloy  would  appear  to  make  it  very  applicable  to  the  manotacture  of  rcflectOCt  Of 

^cula ;  but  no  experimenta  had  been  made  on  this  point. 


On  the  Orntrrenee  and  Chemical  Composition  of  some  Minerals  from  the 

South  of  Noncay.    By  David  Forbes,  F.G.S.,  AJ.C.E, 

The  author  commenced  by  observations  on  the  mode  of  occurrence  of  various 
Bunetnis  in  the  gtanitie  and  syenitie  roehs  of  the  soath*west  eoast  of  Norway,  and  on 

the  frequent  appearance  of  hydrous  minerals  in  rocks  which  are  generally  regarded 
as  of  igneous  origin.  He  then  proceeded  to  state  some  general  facts  observed  by  him 
as  connected  witn  the  development  of  these  minerals,  and  on  several  peculiarities  of 
structure  apparently  induced  by  them  in  the  rocks  in  which  they  were  imbedded,, 
dwelling  particularly  on  the  special  relation  which  the  mineralogical  constituents  of 
the  rocks,  as  quartz,  felspar,  and  mica,  appear  to  bear  to  tlie  development  of  the 
minerals  themselves  t  thus  it  was  found  that  the  mica  appeared  to  exeidae  a  ver;^ 
determinate  action,  as  was  also  the  case,  though  in  a  less  degree,  with  some  particular 
varieties  of  quartz  ;  whilst  in  nearly  all  cases  a  discoloured  or  apparently  decomp(Med 
appearance  of  these  substances  appeared  at  the  point  of  contact  and  surrounding  the 
crystals  themselves. 

Remarks  were  then  made  as  to  a  peculiar  radial  structure  developed  in  the  matrix, 
and  immediately  around  many  minerals,  as  orthite,  tachyapbaltite,  thorite,  &c.,  and 
again  in  other  eases  as  with  katap-etite,  melanophane,  astrophyllite,  &c.,  a  mdhil 
ttoiwtim  in  th«  aRingancnt  of  the  avyatallitte  ninenda  themselves  was  obaemd, 
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although  in  these  ctAH  no  corresponding  radial  stnicture  of  the  matri?c  was  (mvii  to 
txi»L  After  having  entered  into  this  subject  at  some  Icngtii  and  drawn  the  aitentioa 
of  th«  aecHon  to  these  points  of  what  may  be  termotl  **  Geological  Mineralogy,"  the 
study  of  wliich  was  insisted  upon  us  of  groat  importance  in  ehicidating  llic  f>  rn-ntinn 
of  niinernls  in  nature,  the  author  proceeded  to  the  chemical  examination  of  tbc 
minerals,  specimena  of  which  were  shown,  and  the  residts  as  well  as  the  methods  if 
chemical  analysis  emplojed  in  tho  axamlnatioB  of  aerenl  of  thest  miDcnlB  wait 
detailed. 

Several  new  minerals  were  shown,  which  had  been  examined  and  named,  and  which 
ware  foand  to  oontain  eeme  9t  the  nrar  nelali  and  earths,  end  the  propertkt  ef 
tbett  bodiea  somewhat  eoainiaDlcd  upon. 


On     BtaAng  Bgkett    iSbeomlafy  Cwrmdi.       J.  P.  GAgtiOT,  P.tLS. 

In  January  laat  Mr.  Gassiot  communicated  to  the  editor  of  the  Philosophieil 
Magaiine  an  account  of  experiment*!  mnde  with  Rulimkorff's  induction  coil,  and 
alluded  to  tlie  fact,  that  the  beating  eitcct,  which  had  already  been  noticed  by  Masson, 
took  place  in  the  contrary  direction  to  diat  which  ia  produced  in  the  primary  current 

which  henting  cfTcrt  haci  been  observed  as  far  back  as  1838.  Since  January  last, 
Mr.  Gasslut  has  had  several  forms  of  appnrntn<!  constructed  for  the  purpose  of  ol>> 
serving  the  phenomena  of  secondary  discharge  in  relation  to  its  heating  efleets>' 
1.  If  the  discharge  of  the  secondary  current  takes  place  in  air  the  negative  terminsi 
(which  in  these  experinients  wns  of  phitina  wire)  became  heated.  'I.  If  tbf  wir'-^ 
are  scaled  into  smail  (thermometer)  straight  tubing,  neither  terminal  appears  t>)  be 
heated,  hut  the  discharge  takes  place,  filling  the  entire  tube  with  a  brilliant  clear  white 
Y\';:\\t.  3.  If  any  part  of  the  tube  is  blown  into  small  bulbs,  that  portion  of  the  dis- 
charge which  passes  tlirotigh  the  bulbs  is  spread  as  illuminating  that  portion  with  a 
Inilhant  blue  light.  4.  It  the  ditchar^  takes  place  in  a  globe,  or  in  a  tube  of  abeot 
one  inch  diameter,  the  negative  tennmal  is  intensely  heated.  In  the  course  of  the 
experiments  Mr.  Gassiot  rnticed  that  tin-  tzlnrs  nt  tbehoTtcd  end  became  quite  black; 
in  fact,  the  heat  of  the  clcclrode  bail  liu^t  J  tiic  glass  and  also  caused  a  deposit  of 
minutely  divided  platinum.  He  therefore  had  anotner  apparatus  constructed,  taking 
care  that  whenever  be  experimented  with  it  tho  current  should  invariably  be  sent  in 
the  same  direction.  The  result  has  been  that  the  negative  end  has  become  quite  black, 
the  deposits  being  in  regular  layers,  the  most  dense  nearest  the  wire.  The  positive  end 
of  the  glass  remains  quite  clean,  as  does  the  platina  wire,  except  about  of  an  iricli, 
which  nppcars  covered  with  a  minute  black  deposit.  At  this  terminal,  whenever  the 
dischargi-  is  made,  a  minute  but  brilliant  spark  appears,  from  wliich  the  electric  brush 
flows  in  great  beauty  and  brilliancy.  The  negative  is  at  first  covered  with  the  well- 
kimwn  bhip  flumes  until  it  becomes  red-hot;  no  deposit  appears  to  remain  in  the 
negative  terminal.  In  all  the  experiments  made  with  closed  glass  tubes,  the  air  «bs 
axnantted  by  meana  of  an  air-pump. 


Om  a  Makod  qfAnahiit€^ipUeabUiotke  Qu&mUalnm  £tlimaAm  €fNkrk 
and  AeeHe  Acids.  By  J.  H.  Glaabtoxi,  PH.D., 

The  method  prn|irHt  d  consisted  in  distilling  the  substance  to  be  analysed  with  t 
very  lar^e  quantity  of  sulphuric  acid  in  a  retort,  and  in  collecting  the  condensed  di- 
stillate in  a  receiver  containing  water  and  carbonate  of  baryta.  The  ncid  is  spc^diiy 
converted  into  baryta  salt,  the  amount  of  which  can  be  estimated  by  the  ordinary 
processes.  Various  precautions  requisite  for  the  proper  conducting  of  the  rxprrmpTit 
were  described.  The  process  was  submitted,  not  as  involving  any  new  principle,  uor 
yet  as  being  a  perfectly  accurate  method,  but  a«  one  which  tlie  author  had  fiinnd 
to  be  efficient  in  overeoming  one  of  the  diSicuUiea  in  practical  analysts. 


On  Ilk  Pkorescence  exhibited h^f  tgrklin  Trou  and  PlaUmm  Solli. 
By  J.  H.  Gladstonb,  PhJK,  FJL8, 
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0»  lie  Omeentration  of  AkoJiol  in  Sommering's  ExpeHmmitt 
By  Profciiior  Grabah*  RRA 

The  author  stated  tliat  win  ii  open  vessel  Js  filled  with  a  mivturc  of  a!c'jl,(»l  and 
water  and  exposed  to  the  air,  the  alcohol  goes  ofT hrst  and  leaves  the  water;  but  if,  n.s  in 
SSmineiing's  experiments,  a  bladder  be  completely  filled  with  dilute  alcohol,  the  liquid 
w91  decfMM  in  bolk,  and  the  water  pass  through  the  men) bran e,  leaving  a  much 
larger  per-centape  of  alcohol  in  the  hhidder.  Soinmering  describes  the  action  of 
owmbrane  to  be  improved  by  coating  it  with  isinglasj.  Prof.  Graham  removed  tht 
mrabran*  entirely,  and  made  use  of  a  teptam  of  gelatin  itaetfl  CDtton  ealioo  vaa 
coated  several  times  witli  a  solution  of  isinglass  nnd  allowed  to  dry.  A  retenliva 
vessel  was  thus  prepared,  in  which  alcohol  in  different  states  of  dilution  was  placed, 
and  kept  between  100°  and  12"  Fabr.  for  twenty>four  hours.  Evaporation  took  place, 
whieh  was  nnifbnaly  attended  1^  coQcentnition  of  the  spirit:— 

180  of  alcohol  0*860  gave  1  oO  grma.  of  o-S54 

180  „  „          O-fifiO  gave  HG     „     of  0-852 

180  „  „          0-880  gave  H6    „    of  0-871 

180  „  „        0*900  gave  IM    „    of  0*888 

or,  the  septum  of  gelatin  alone  aeted  exactly  like  the  eoate  of  bladder.  Further, 
at  was  observed  that  dry  gelatin  (isinglass)  placed  in  alcohol  0*860  increased  1 1  per 
cent,  in  weight,  and  at  tlip  same  time  lowered  the  g^ravity  of  the  spirit  to  0-857.  There 
can  be  no  doubt,  therefore,  tiiat  gelatin  per  $e  jteparates  water  from  alcohol,  and  the 
colliferous  tiMxuea  poasen  tiie  tame  property.  In  the  bladder  experiment,  the  water 
i!ui?  absorbed  by  tlie  membrane  evaporates  frn'Ti  the  outer  surraoe,  and  its  place 
being  constantly  supplied  from  the  dilute  alcohol  within,  the  Utter  cornea  to  be 
rapidly  concentrated. 


Om  lAe  BmUts  ofExperimtnU  m  At  PftmaHim  afJ^tth  Meat* 

6.  HAifttTOir,  F.CJS. 

This  inquiry  was  undertaken  with  a  view  of  dlscoretkig  a  method  by  which  beef 

could  be  brou;;ht  in  n  fn-^h  stale  from  South  America.  The  experiments  were  made 
by  enclosing  pieces  uf  be(  t  in  buttles  containing  one,  or  a  mixture  of  two  or  more  of  the 
following  gase« :— ehlorine,  hydrogen,  nitrogen,  ammonia,  carbonic  aeid,carbonicoxide» 
binoxide  of  nitrogen.  Of  these,  the  last  two  only  possessed  tbc  power  of  retarding 
putrefaction.  Beef  that  had  been  in  coii'Act  with  carbonic  oxide  for  the  space  of 
three  weeks  wee  found  to  be  perfectly  fresh,  and  of  a  fine  red  colotir.  Binoxide  of 
nitrogen  is  capable  of  preserving  beef  from  putrefaction  for  at  least  five  months,  during 
whicli  time  the  beef  retains  its  natural  mu-  nnd  consiitcnce.  When  meat  that  had 
been  preserved  by  the  last  process  was  cooked  by  roasting,  it  wa<!  found  to  possess  a 
dieagreeaUe  flavour.  If  cooked  by  boiling,  the  ebullition  mutt  be  contiiiiied  Ibr  a 
jnnra  grniter  length  of  time  than  it  ncceesary  for  freeh  meat 


ffints  on  the  Management  4^  some  djffleuli  sithtects  in  the  application 
Photography  to  Science.   By  Samuel  HioIilby.  F.G.S.,  P,C,S, 

The  author  gave  a  surA'cy  of  the  department'^  of  science  to  which  photography  had 
already  been  applied  (including  astronomy,  meteorology,  structure  as  displayed  by 
pdariied  light,  mieroscony,  natural  history,  geology,  anatomy,  surgery,  pathology  and 
types  of  disease),  and  acmonstrated  by  a  series  uf  photographs  what  valuable  aid 
might  be  rendered  where  truthful  dcl-neRlions  of  natural  objects  were  of  importance, 
a«  on  disputed  points  of  oburvuiion,  uud  how  by  the  application  of  stereoscopic  prin- 
ciplet  the  student  might  in  his  closet  study  the  Flora  and  Fauna  of  distant  lands,  or 
rare  cases  in  medical  experience.  He  pointed  (ait  tho  means  of  obtaining  microsco- 
pical photographs  of  very  thin  dr  polarizinc  objects  bv  aid  of  polarized  light,  aud 
recommended  difficult  coloured  objects,  as  those  abounding  in  reds  to  be  illuminated 
by  reflected  light  of  a  complementary  tint,  or  where  antaconis  i.  colours  existed  in 
the  same  object,  as  white,  blue,  aad  red,  to  reduce  the  whole  to  one  tone  by  means 
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of  thin  coloured  sUmcs  in  frout  of  the  leaif  and  thus  prevent  one  part  being  over* 
uioifiir  bad  Impntied  ilMif  uti  Uw  piftte. 


On  lit  Means  of  applying  Phoktgravhy  to  War  purpotet  m  As  Armif 
mad  Navff.  Bjf  SAHtriL  HtoHLRr,  P»OJSn  F.CS. 

A  field  camera,  with  all  requitite  apparatus  inoTintcd  on  a  large  pair  of  vrhcrls, 
which,  together  with  the  handle,  formed  the  tripod  stand,  arranged  to  be  rapidly 
moved  from  point  to  point  and  be  managed  by  one  person,  waa  deaoribed ;  together 
iriibBaoiro]  camera  auiptnded  bj  gimbals  on  a  tripod  stand,  with  coiuiterpoiae  weight 
and  compensating  focusing  movement,  to  rprulcr  it  as  independent  as  powible  of  the 
•hip's  molioD ;  tlie  object  of  both  being  to  report,  by  meaat  <(f  piciure$,  the  poaitioo 
pf  INMp%  ftvti^  or  other  niliury  woriti. 


On  the  Hyposulphite  of  the  Orgamo  AlhUme,   By  Hekey  How* 

Mr.  Uow  bad  ■neooeded  m  obtainini^  Uie  hyposulphites  of  the  orgonie  alkduo  by 
diffrntiDg  tbem  with  sulphide  of  ammonium  io  open  flasks.    They  are  a  veiy  mnavk- 

aoTe  class  of  COmp'Mnu^';,  ^prxTitujly  soluble  in  wHt*T.  nnr!  bi?1i]y  ctystaUilftbie.  TbOM 
of  strychnine  and  cudciuc  are  extremely  bcauulul  compounds. 


On  a  Stereoscopic  Cosmoi  amtc  Lt/is,  designed  by  O.  Knight. 

This  is  a  modiiicatiou  of  the  instrument  invented  by  Sir  David  Brewster.  The  ia- 
yiiovenifnt  oontists  in  employing,  in  place  of  the  two  ■mall  leini-lenMa,  one  Urge  ontu 

which  is  rendered  stereoscopic  by  cutting  an  ordinary  plano-convex  lens  in  hal^ 
removing  more  or  less  of  the  opposite  outer  diameters,  and  then  transposing  the  pieces 
8u  tlmt  the  original  centre  of  the  lens  becomes  the  two  sides,  and  the  outer  edges  come 
together  in  the  middle*  The  ndveiUages  obtained  by  this  arranMneot  ii  Ml  tooreoaed 
facility  for  viewing  as  one  the  double  pictures.  Only  one  adjustment  is  necrv^an' 
for  all  sights,  y'u,  increasing  or  diminishing  the  distance  between  the  lens  and  tbe 
double  picture. 


Oh  iht  Equivalency  ofSktnh  and  Swar  fbod* 
By  J.  B.  Lawbs>  F.CJS^  and  Dr.  J.  H.  CTilbirt,  F*CJS* 


On  the  Amounti  of  and  Methods  of  eUitnatingt  Ammonia  and  Niirte  Add 
in  Rain  Water.  By  J,  B,  LAWxg,  F.CS^  and  Dr.  J.  H.  GfLsur, 

F.as. 

We  WfTo  ind'^litf^d  to  Cavendish  for  tl-p  ohserx-afion,  that  ammonia  and  nitric  acid 
were  formed  wiien  liumid  air  was  submitted  tu  voltaic  uction.  About  tlic  commence- 
ment of  the  preeent  century,  DeSauamre  detected  ammonia  in  the  atmosphere;  a  few 
jreaTR  Inter,  Clipvreul  obscrvofy^<=  presence  in  the  Seine;  and  in  IH!?'  I?rnnti  >  fletected 
It  in  rain-water.  Since  tltat  time  much  more  minute  attention  had  been  paid  to  thia 
subiect,  as  well  ai  to  the  presence  of  nitric  acid  in  meteorte  and  other  waten.  Liel% 
and  fiotissingault  have  particularly  called  attention  to  the  influence  which  the  ara- 
monin,  rnrvicti  do\Tn  from  the  atmosphere,  must  have  upon  the  growth  of  plants;  and 
the  former  ot  these  pliilosopliers  pointed  out  the  occurrence  of  nitric  acid  also,  in  a 
oonsiderable  number  nf  tlie  rain-waters  which  he  examined ;  especially  those  of  than* 
der- storms.  Dr.  H.  Beiice  Jones  lias  alr-o  found  nitric  acid  in  rain  which  fell  in 
various  parts  of  England  and  in  the  South  of  Ireland.  But  it  is  to  the  more  recent 
laboura  of  Boutaingault  that  we  are  indebted  for  our  moet  elaborate  quantitatire  esti- 
mations of  the  ammonia  in  rain  and  other  wafers;  and  M.  Barra!  has  made  a  seriee 
uf  quantitative  determinations  of  both  the  nitric  acid  and  the  aninionta  contiiincd  in 
the  r.un-water  which  fell  at  Paris,  during  several  consecutive  mouths,  in  ISil. 
It  was  chiefly  with  a  view  to  tbe  agricultural  bearings  of  the  subject,  that  the 
autbora  bad  entered  ufKW  tbe  aame  field  of  inveetigattoii ;  but  the  oljject  of  tb« 
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S resent  paper  was  rather  to  discu&s  the  methods  of  analysis,  than  to  rely  with  con* 
dence  on  the  conclusions  to  which  we  might  be  led,  by  the  more  direct  application 
of  the  results  yet  obtained,  to  the  solution  of  the  ieveni  important  scientific  and 
practicil  qup^tion?,  upon  nliich  they  bore.  Tables  were  exhibited,  showing  the 
experimental  results  obtained  in  the  estimation  ot  ammonia  in  ruln-wateri  by  Mverai 
dUAbrMiC  metboda.  In  the  Unt  tnitiiioe,  they  had  dielOled  very  large  Mnoonle  (flrom 
100  to  200  pounds  or  more)  of  rain-water,  to  which  a  little  caustic  potaili  was 
previously  added,  and  repeated  the  distillation,  collecting  in  each  case  about  half  the 
amount  put  into  the  retort,  until  the  whole  was  reduced  to  a  convenient  bulk  for 
flirtliorooncentration  in  an  open  vessel.  This  mm  tbeii  evaporated,  with  a  known 
amount  of  sulphuric  acid,  to  a  given  vohim<>;  nnd  measured  portions  of  (liis  final 
product  were  then  neutralized  by  a  standard  alkaline  solution,  iu  the  usual  manner 
of  liquid  onelyiii.  Th»  metbod  the  authoni  conceived  gave  very  good  results ;  hot  it 
had  been  abandoned  from  the  great  practical  inconvenience  and  frequent  breakage, 
in  conducting  distillations  in  glass,  on  so  large  a  scale.  They  had  next  adopted  a 
method  subsUntially  the  same  as  that  of  M.  Bou<*«ingault,  iu  which  generally  not 
mon  than  one  litre  of  water  was  operated  upon.  By  this  method,  cxceemngly  minnto 
ficinal  !inio!uitf  of  nmmonia  conld  be  determined,  and  in  careful  hands  very  valuable 
comparative  results  might  be  obtained*  It  appeared,  however,  that  in  relation  to  the 
aTonige  total  amount  of  ammonia  contafaied  ui  a  litre  of  vein,  or  odier  walet«»  th* 
minimum  error  was  generally  not  less  than  4  or  5  per  cent,  of  such  total  amount. 
The  authors  had  therefore,  in  their  more  recent  experiments,  operated  upon  several 
litres  of  water  in  the  first  iustance;  reducing  it  by  successive  distiilatious  to  one  hal^ 
until  thus  brought  to  a  oouYenienk  amonn^  for  mial  dietiliation — and  the  testing  of 
mea-'inn  il  [jroportional  amoinits  of  the  product  according  to  Boussingnult's  method. 
This  modihcation,  which  the  authors  found  M.  Boussin^uilt  had  himself  suggested. 
WM  oonaidered  to  be  important,  and  more  i4ip1ieable  to  thia  delieate  autgeet  of 
inquir}'  than  any  of  the  others  yet  attempted.  However,  results  obtained  by  their 
first  method  of  fnrgc  distillation,  by  the  side  of  those  by  Boussingault's  single  distil-* 
lation  process,  showed  considerable  coincidence;  such  as  to  give  confidence  in  the 
^neral  principle  of  the  methods.  The  average  of  the  determinatioiia  made  in  montliljr 
Blixed  samples  of  the  rain  which  fell  at  Hothanstet  during  more  than  a  year,  gave 
about  1  part  of  ammonia  per  million  ot  ram-water ;  the  average  of  many  determina- 
tiona  made  br  Bonaiingault  at  Liebfrauenbefg  iu  Alaaee  waa  about  four-fifths  of  thia 
amount;  whilst  the  estimations,  both  of  M.  Barral  and  M.  Boussingault,  at  Paris 
j^ave  a?  much  as  3  or  4  parts,  or  even  more,  of  ammonia  per  million  of  rain-water, 
it  wsA  interesting  too,  to  notice,  that  the  variations  in  the  amount  of  ammonia  which 
the  authors  hnd  obtained,  in  the  rain  of  diflbrent  but  entire  months,  when  considered 
in  cnn:i(\\ion  with  the  registered  amounts  of  the  fall,  the  direction  of  the  wind,  and 
the  general  characters  of  the  weather,  were  perfectly  cunaiatent  in  kind  with  the  re- 
aulta  of  M.  Boussingault  in  his  special  exaninationa  of  nun  fidling  trader  diibraBt 
circumstaoeea,  of  the  water  of  dews,  of  fogs,  &c.  The  process  adopted  by  the  au- 
thors for  determining  the  nifnr  acid,  was,  to  evaporate  the  rain-water  with  ati  alkaline 
carbonate,  itevcral  times  to  drvness,  to  weigh  the  solid  residue,  and  determine  its 
per^ntage  of  nitrogen  by  Dumas'  direct  volume-method  of  combustikm  with  oxide  of 
copper.  With  some  of  the  results  thus  obtained,  however,  they  were  not  satisfied ; 
and  they  considered  an  accurate  method  for  the  determination  of  sniall  ouaatitiea  of 
nitrogen,  or  rather  nitric  add,  Mill  a  great  dedderatom.  They  heaitated  tnerefora  to 
ftpply  with  confidence,  all  the  results  yet  obtained,  to  the  discussion  of  the  important 
question?,  with  a  view  to  the  solution  of  which  the  investigation  had  been  undertaken, 
and  which  they  hoped  further  to  prosecute.  As  a  general  result,  however,  it  would 
seem  that  the  per-centage  amount  of  ammonia  was  generally  lesa  in  rain  of  thunder* 
?torin  .  an  !  when  there  had  been  a  large  fall  of  rain  :  ilu  amount  of  nitric  acid, 
Oil  the  other  baud,  seemed  to  be  increased  under  tlie  iniiuence  of  storma.  The  reaulta 
further  indicated,  that  the  amount  of  nitrogen  yielded  by  rain-water  in  the  fbrm  of 
nitric  acid,  was  conaiderably  greater  than  that  which  existed  as  ammonia ;  and,  sinea 
there  could  be  no  donht  that  nitrates  applied  as  manures  greatly  enhanced  the 

frowth  of  plants,  by  virtue  of  the  nitrogen  they  contained,  the  amount  of  nitrogen 
rought  down  from  the  otmoaphare  in  the  form  of  iiitrie  aoid,  iniiat  bo  ooBiiilMaa  W 
bava  a  vavy  ioapoctant  influ«Dot  on  vegetation. 
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Aule  on  the  Presence  of  Ltad  in  JJ^diochloric  and  uWitric  Acids^ 

By  Stevbkson  Maca0am»  PkJ>^  F*C,S* 

'  In  ttieemirM  of  *ome  tnalyiet  mtde  with  tbe  view  of  detenninlnif,  if  potriUe,  tlie 

presence  of  k-ad  in  nninial  organisms,  the  nulhor  saw  reason  to  suspect  tliut  tlie  acidi 
•mployed  by  him  might  contain  lead.  On  testing  these — which  were  the  purest  to 
be  purchased  from  niaiuifactnrert — small  but  very  distinct  indications  of  lead  were 
obtained.  In  commercial  or  impure  specimens  of  hydrochloric  and  nitric  a«idt»  ihm 
lead  is  nnich  more  abundant.  Tlio  impoitaiice  of  such  a  discovery  in  refercrire  fo 
searching  for  metallic  poisons  in  organized  tissues  is  so  gre«t|  that  the  author  would 
Motion  analytical  chemiati  against  iho  use  of  iht  aaida  fon  such  purposes  witlw«l 
^reTionaly  testing  them  for  lead. 


iM  ik0  Distribution  of  Iodine  in  (fie  MtJieraF,  Vrrjcfnhh^  and  Animal  JQm^ 
'  domt»  Bj/  STSVKNftON  Macadam,  FhJ)^  F,C,S, 

'■  The  Piithor  stated,  that  an  experiment  where  100,000  cnhic  feet  of  air  were 

niialygcd  ;  a  second,  wlicrc  80  gnuons  of  rain  water  were  examined ;  and  a  third, 
where  3ii  gallons  of  snow-water  were  tested,  having  failed  to  exhibit  the  minutest 
trace  of  iodine,  be  was  satisfied  that  other  and  more  earefiilly  conducted  expertmenta 
thajj  those  advanced  by  Chalin  and  his  aJlierrnt';  ivf  rr  rt  q  iirc^d  before  the  statement 
of  the  pre5encc  of  iodine  in  appreciable  quantitp'  in  our  atmosphere  could  be  ad- 
mitted. Hiough  rain  water  appears  free  from  iodine,  yet  some  spring  and  rirer 
wattn^  contain  a  trace.  In  100  gallons  of  the  Irater  forced  into  the  bouses  of  Edin- 
burgh, and  there  used  for  domestic  purposes,  the  nntlior  discovered  a  minut(«  quan- 
tity; and  the  ocean,  as  well  as  marine  plants  and  animals,  have  been  long  known  to 
contain  the  element  in  Question.  Terrestrial  plants  have  more  lately  shown  indiea- 
tiot'.s  of  its  presence,  ana  Chntin  and  thr  mttlior  have  ptibli^hcd  sc]  ;i:.itc  of  a 
large  number  of  such  plants.  In  exanuniug  plants  and  animals,  the  author  refruined 
from  adding  any  re-agent  for  the  purpose  m  more  immediately  fixing  the  iodine,  as 
he  was  not  aware  of  anv  which  would  have  been  ser^'iceable,  irilhottt  at  the  aamo 
time  endnngcring  the  admitsion  of  that  substnuce.  In  this,  the  present  researches  on 
the  presence  of  iodine  in  plants  and  animab  dilTers  from  any  other  which  have  been 
published.  Chntin  and  others  drenched  their  plants  with  potash  pre%  ions  to  iodnera- 
tirm,  r.nr!  Tl;nnL'1i  the  author  does  not  question  xhr  prc^rTirr  of  ini-iinc  In  \hc  frw  plnnts 
irhich  they  examined,  yet  he  does  not  consider  the  process  followed  by  them  a  good 
one. 

*  In  examining  the  plants,  they  were  simiily  charred  in  a  large  covered  iron  emcible 

or  chamber,  carefully  hcnted  to  a  low  red  hent.  On  cooHi>rr  tlio  charred  mass  was 
groimd  to  powder,  and  digested  in  water,  wliich  dissolved  out  ull  the  soluble  salts,  and 
amongst  these  any  alkaline  iodide  which  the  jdant  contained.  On  cvaporatinw  Ihia 
liquid  to  dryness,  n  vnriahle  quantity  of  saline  nmttrr  ^v.t?  It  ft,  which  v.  n^  treated  with 
alcohol,  heated,  filtered,  again  evaporated  to  dryness,  and  nltimately  dissolved  in  a  very 
amall  muintity  of  water.  This  liquid  was  tested  with  starch,  nitrate  of  potassa,  and 
bydrocnloric  acid.  Proceeding  in  this  way,  the  author  demonstrated  the  presence  of 
iodine  in  tip  wards  of  s'xty  plants,  many  of  which  are  ediWc.  Potatoes,  wheat,  barley, 
oats,  beans,  and  peas  atlbrd  a  trace,  and  the  ashes  oi  the  pear,  the  gooseberry',  and 
^e  apple  trees  do  so  likewise. 

The  presence  of  iodine  in  the  food  of  animals  necessit.  tr  s  its  introduction  intn  the 
system  of  the  animal,  and  for  a  time  at  least  its  retention  there.  In  the  earlier  trials 
the  animal  matter  was  bimied,  and  the  athes  examined,  but  In  no  inttanee  was 
iodine  fiHind.  I,  ly,  however,  by  adopting  the  ^stem  of  charring,  so  suecessfuOy 
followed  in  tcfstinp  plants,  the  author  obtained  minute  but  quite  distinct  indimtions 
of  the  presence  of  iodine  in  tlie  cat.  the  dog,  the  pig,  the  cow,  the  horse,  and  man. 
In  every  instance  but  one  muscle  was  the  only  part  of  the  animal  frame  employed. 
In  the  horse,  however,  the  lung«,  liver,  heart,  ^^plprn,  and  kidneys,  as  well  n<  the 
muscle,  wero  examined,  and  each  organ  yielded  iodine.  Tlie  milk  and  blood  of  the 
cow,  and  common  eggs,  treated  in  a  ainiiar  manner,  gava  a  like  afimwIiTe  result. 
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Aldiongh  not  wiihing  to  b«  conttdeml  A^  ^ivum  u  [xisitivfr  opinion  on  the  chcniical 
condition  in  which  iodine  exists  in  vegit.ible  .iinl  aiiiiDul  matter,  the  author  thinks  it 
worth  while  to  notice,  that,  notwithstanding  the  same  treatment  being  follcwed,  ho 
failed  to  fuid  any  iodine  in  new  ond  fre&h  cgg$,  uhiUt  in  rutien  eggs  a  very  distinct 
quantity  was  detected.  Nov,  whilat  it  is  quite  possible,  nnd  indeed  probable,  that 
from  "^tjine  slight  and  unknown  cause,  tlic  iodine  in  tlio  fresh  t-ggs  niif»lit  have 
escaped,  yet  the  author  could  not  help  soeculating  so  far  as  to  say,  that  the  iodine  in 
the  msh  egg  may  exist  in  the  free  conaitlon,  or  at  least,  not  in  combinntion  with  a 
metal;  and  that  when  tlie  egg  rots,  tlic  sulphuretted  hydrogen  produced  may  convert 
the  iodine  into  h\  ciriodic  acin,  which  in  the  presence  of  the  free  sod  \  ff  the  egg  iriU 
become  iudide  ot  sodium,  a  substance  very  much  less  vol.itiie  than  iuUine  itself. 

O'hc  passage  of  iodine  from  the  animiu  system  has  also  occupied  the  attention  of 
the  a  itli  r  With  no  expectation  of  a  successful  result,  but  wishing  to  be  able  to 
flpeak  experimentally  on  the  subicct,  he  wore  a  light,  starched,  gauze  respirator  for 
nx  nights^  during  which  time  (aVont  fifty  honrs)  ttie  w  inspired  and  expired  must 
have  come  in  contact  with  the  starch.  No  blue  or  even  rose  tint  was  imparted  to  the 
pnuze,  and  therefore  no  iodine  had  left  the  S)  >tcni  by  that  road.  Other  cvperiincnts 
showed  that  the  iodine  compounds  form  no  exce|itiua  to  the  general  rule,  and  accom- 
pany the  other  saline  matters  in  their  passage  from  the  animals. 

^Vlill  -t  the  animal  receives  what  iodine  it  requires  fron-  tlu^  plant,  tlie  latter  in  its 
turn,  no  doubt,  obtaiua  ita  supply  from  the  soil:  direct  experunents  a  e  still  wanting 
to  euhitantiate  ita  presence  there,  but  the  fact  of  ita  being  uniformly  a  constituent  uf 
limestone  rocks,  necessitates,  that  w  hen  these  are  preaettt  io  or  applied  to  A  mhI^  |1m 
latter  must,  to  a  greater  or  less  exteut,  contain  iodine. 


On  the  Cause  of  the  Pli<rno)Hcna  exJiihiied  by  the  Geysers  qf  Icdcmd, 
By  SiEviiNiiON  Macadam,  Ph*D,t  F»C.S, 

The  present  memoir,  though  specially  bearing  on  the  Iceland  Geysers,  is  also 
intended  to  explain  those  found  in  California.   The  former  are  singled  out,  beeanoe 

our  knowledge  of  tlicm  is  somewhat  extensive,  and  we  are  in  a  position  to  speak  more 
confidently  regarding  any  cause  or  force  which  may  be  urged  in  explanation  of  them. 
The  phsenomena  to  be  accounted  for  are  occasional  jets  of  hot  water,  and  steam  pro- 
JeelM  with  great  force  from  beneath  the  surface  of  the  earth,  and  alternating  with 
cftmparativcly  IrTi^thcned  periods  of  repose,  during  which  all  is  miiesrenf.  In  en- 
deavouiing  to  cx|^>iuin  the  cause  of  the  phanomena  in  question,  tlic  autiior  assumes 
that  there  enats  m  connection  with  each  geyser,  a  subterranean  chamber  of  lai^ 
aize;  the  floor  of  which  is  of  a  roundish  foru),  aiul  nt  a  temperature  of  not  less  than 
^(f  F.  At  or  near  the  roof  there  are  fissures  communicating  with  springs  or 
leaervdrs  of  water,  by  which  the  latter  may  be  allowed  to  flow  into  the  chamber ; 
the  pipe  ee  tube  which  passes  from  this  cavity  to  the  surface  cf  the  earth,  taking  its 
rise  from  near  the  lowest  part  of  the  chamber.  Without  cnferinrr  info  details,  the 
author  assumes  (as  other  writers  on  the  geysers  have  done)  that  this  tube  has  the  form 
«f  an  {nverted  Blphon»  the  shorter  limb  of  whieh  communicatee  with  the  chamber« 
whilst  tli'^  1  snijcr  limb,  nsMinihir  a  tortuous  course,  nt  length  forms  the  exit  or  emission 
tube  of  the  geyser.  In  the  course  of  events  water  finds  access  by  the  fi>(s\ires  into 
the  cavity,  where,  from  the  high  temperature  of  the  matter  it  falls  upon,  it  is  im* 
mediately  compelled  to  assume  the  spheroidal  condition,  its  temperature  while  in 
that  stale  being  20.7''7  F.  The  water  gradually  occumulafes,  till  at  last  so  much  has 
entered  the  cavity  that  the  mineral  floor  can  no  longer  keep  the  liquid  in  the 
spheroidal  state ;  the  water  in  consequence  touches  the  stony  surface;  ita  temnerature 
is  almost  instatitly  raised  to  212"  F.,  and  large  volumes  of  steam  are  generated.  This 
steam  iii  its  passage  to  the  mouth  of  the  geyser  encomiters  water  lodged  in  tho 
windings  of  toe  conduit ;  in  this  water  the  first  portions  of  steam  are  condensed,  till 
the  whole  is  raised  to  the  hoiling  point,  when  the  steam,  no  longer  compelled  to  lost 
its  gnscoTis  state,  presses  on  tVu»  colimin  of  water  and  propels  it  from  the  exit  pipe. 
Having  thus  cleared  a  path  for  itself,  the  remainder  of  the  steam  escapes  with  a  sound 
mora  or  leai  violent  The  author  exhibited  several  diagmma  illuBtrative  of  the  forma 
which  the  Nrtral  f/tywn  might  h«  supposed  to  present.   He  eonsidcred  it  quite 
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robable  that  some  points  in  their  arrangement  might  rcouire  to  be  altered,  and  what 
e  wished  specially  to  impress  on  the  Association  was,  that  tlie  spheroUUl  conditiea 

of  water  atibrded  a  means  of  accounting  for  the  occturrence  of  tb«  imttrwtiitmt  Aai" 

tprin^i  gMinally  d«MiiniiMted  Ocyson. 


On      Prmtnee  qfLndm  £^^bwMoric  and  NUrie  AeUk. 
Bif  STSVBmOM  MACADAM)  PhJ>n  F,C*S» 

In  the  course  of  some  analyses,  made  with  the  view  of  determining,  if  possible,  (he 
presence  of  lead  in  animal  organisms,  the  author  saw  reason  to  suspect  that  the  acids 
tmployed  by  hitn  tnight  cuutaiii  lead.  On  testing  these,  which  were  the  purest  td 
be  purchaaed  firom  the  manufaeturtri,  email  but  very  distinct  indications  of  lead  were 
obtained.  In  commercial  or  impure  specimens  of  liyflrn  liloric  find  nitric  ncids,  the 
lead  iH  much  more  abundant.  The  importance  of  such  a  discovery  in  reference  to 
•earching  fur  metallic  poiione  in  oi^gantied  tisiaet  ii  m»  great,  that  the  author  would 
eantion  analytical  chemists  againet  the  uea  the  acidi  fiic  inch  puipoeei^  wiAout 
prerieosljr  teatiDg  them  for  lead. 

OHtkgPi^etervaiionitfMUk,  By  ike  Ani  Moiontiu 

This  was  a  deeerlptlon  ef  the  process  invented  by  M.  Mabbru,  which  consists  is 
expcllliig  tin:  air  nnd  ga<aes  from  milk  by  heating  it  in  tianed  or  glued  iron  ^Iiq4*<* 
to  A  temperature  of  217*^,  in  an  atmosphere  of  steam. 


On  the  Estimatioji  of  Iron  hy  the  Mpthorl  of  MargtUrite,  (tjid  some  Note^  on 
the  Prefxiration  of  Uie  Standard  Solution  of  Perniojiganaie  of  PoUulu 
By  E.  C.  Nicholson  and  David  8.  Price,  P<ftJ9.,  P.C^S. 

The  authors  stated  that  an  ohjeetfon  had  beeu  made  to  die  process  proposed  br 
Ifatgn^rite,  to  the  eff^t,  that  the  standard  M^uthm  of  the  permanganate  of  potash 

was  constantly  changing,  and  that  it  was  therefore  necessary  frequently  to  wffix  a 
fresh  value  to  it.  I'hev  believed  this  was  owing  to  its  containing  raanganate  of 
potaah,  a  much  less  stu>le  compound  than  the  first-named  salt,  and  that  they  had 
founrl  that  n  solution  prepared  either  from  crystals  of  thepnre  peminngnnifc  nf  pntash 
or  by  the  method  of  Gregory, — care  being  taken  in  this  case  that  tlie  whole  of  the 
manganate  was  cotiTerted  mto  the  per^t— would  remaiu  unaltered  doting  a  perM 
of  many  months.  They  also  showed  that  the  method  at  present  adopted  for  fixing 
the  *  standard  *  of  such  a  solution,  by  dissolving  iron-wire  in  hydrochloric  acid,  led  to 
an  erroneous  result,  from  the  reducing  actiuu  exerted  by  the  impurities  in  the  iron 
upon  the  permaagaiiata }  and  that  it  was  neeeesary  to  employ  pure  persacido  of  ifoa  §m 
this  purpn!!e. 

Tney  gave  sereral  other  details  connected  with  the  employment  of  this  teat. 


On  the  supposed  influence  of  the  Hot-Blast  in  augmenting  the  quani^  t^f 
Phosphorus  in  Cast  Iron,   By  David  S.  Prigs,  PhJ)^  P,C,S, 


Dr.  AsTLET  F.  Price  communicated  a  paper  on  a  new  method  of  Alkalimetry, 
whieh  eonsfoted  eseentially  of  the  following : — To  die  dhalt  under  examhiatlon  a 

known  quantity  of  a  nonnal  solution  of  oxalic  acid  is  added,  and  after  expulsion  of 
carbonic  acid,  the  oxcesi  of  the  oxalic  acid  is  determined  by  means  of  a  standard 
solution  of  ammonia.  By  this  nictliod  when  apjtlied  to  the  testing  of  commercial 
alkalies,  the  impurities  are  directly  estimated  and  the  alkali  indirectly,  end  eonstittttfng 
as  the  impnrifics  invariably  do  hy  far  the  smaller  proportion  of  the  commrrri:i]  aU,:;!ics, 
the  valuation  of  their  neutralizing  power  ia  more  easilv  and  accurately  determined  by 
tut  than  by  the  uMial  method. 
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TBANIAOTIONl  OP  THfl  IBCTIOMB* 


Mr.  Sims  exhibitcJ  specimens  of  borate  of  15mc,  and  stalctl  that  the  nucleus  of  «omo 
of  the  pieces  cousist^u  of  uiagnesiau  liiiiestuue  ;  that  they  were  also  sometimes 
Mtod  with  crjrtlAli  of  nitrate  of  todUi,  chloride  of  •odimn,  glanbtrilt  tad  iodido  of 
■odiank  Tbt  prawneo  of  iodino  was  demonstrated, 

'  On  the  Production  of  Sulpkmwu  Acid  GaM  from  the  Lkmbmttim  CoaL 

Bjf  J08BPH  SVEMCB. 

Tlie  author  queilioned  the  great  benefit  Hkely  to  be  derived  from  the  abolition  of 
the  smoke  nuisance.  The  imperfect  combustion  of  fuel,  carried  on  at  present,  only 
1«d  to  nn  annoying  deponil  of  curbon,  and  thin  Mr.  Spence  regarded  as  a  healtliy 
body.  By  the  more  complete  burning  of  tlie  fuel,  thie  carbon  would  be  oxidized  into 
carbonic  acid,  a  poisonotis  gas,  and  the  sulphur  at  present  escaping  combustion  would 
]»Ata  into  lulphuroua  acid.  He  instanced  tlie  smoke-consuming  moremenl  in  Man'> 
eheeler,  and  obeerved  that  yegetotiMi  In  the  neighbourhood  wae  being  destroyed, 
owing  to  the  Tery  much  larger  quantity  of  carbonic  and  aulphuroue  acids  which  weM 
How  thrown  into  the  almospliere 

Some  discussion  ensued  when  this  paper  was  finished,  and  Mr.  Luwi:  remarked 
fhat  those  parties  who  did  not  admire  smoke  might  obviate  the  inconvenience  bjr 
cooauming  gas  cokci  as  was  done  in  the  noble  ball  where  they  were  aisembled* 


On  a  new  Electrical  Buttery^    By  W.  Symons. 
The  battery  exhibited  by  Mr.  Symons  was  composed  of  a  series  of  plates  made  of 
a  mixture  of  gutta-percha,  bees'-wax,  and  shell-lac.   A  description  of  this  hatlsqr  will 
be  found  in  the  Pharmaceutiod  Journal  f  n  J  nl\  of  the  present  year. 


On  Me  Be^iMing     tke  Koh-i-Nbor  Dktmmtd, 
By  PrafeMor  J.  TkNFAirT,  P,G,S» 

At  the  naeeting  of  the  British  Awociatioo  at  Belfast,  the  author  gave  some  account 
of  tilts  diamoiHl,  and  dfsevihfd  -^onie  of  the  ri^mnrkabie  changes  wliich  it  had  under* 
gim^  and  on  this  occasion  cxhibued  some  interesting  diagrams  illustrating  the  cry- 
stallino  form  and  cleavage  of  the  diamond.  Mr.  Tennant  now  introduced  the  subject 

by  drawing  attention  to  tl:  '  f'  i  iiu  r  weight  of  the  diamond,  compared  wilh  its  present 
bulk,  now  reduced  by  cutting;  and  also  to  its  mineralogicai  appearances.  With 
rq;ard  to  the  hiitory  of  thu  extraordinary  gem,  he  stated  tliat  some  people  had 
actually  disputed  its  authenticity,  which  caused  some  discussion  amongst  thoea  best 
informed  in  matters  of  this  description.  At  tlie  Great  Exhibition  in  1851,  nn  oppor- 
tunity had  been  afforded,  such  as  was  never  iireviously  enjoyed  by  tlie  public,  of 
■tndying  the  iubttanee  of  a  vast  number  of  foreign  valuable  etones,  and  probably  the 
Koh-i-Noor  diamond  was  ihe  most  attractive  in  that  vn'u;'l,!t.'  collection.  The  rou^h 
manner  in  which  that  diamond  had  been  cut,  however,  had  disappointed  many  who 
looked  upon  it.  When  the  sun  shone  on  it  at  noon-day  the  stone  appeared  pecu- 
liarly brilliant;  but  when  the  atmosphere  was  dull,  it  had  merely  the  appearance  of  a 
til  irk  piece  of  ^la^s.  Tliia  placed  it  in  a  very  nnfnvourable  position,  and  caused 
•  doubts  to  arise  in  the  mindit  of  some  gentlemen  as  to  its  authenticity  This  diamond 
originally  belonged  to  Runjeet  Singh,  who  usually  wore  it  upon  his  left  arm,  accord- 
ing to  the  custom  of  Eastern  ])otciitafr.>* ;  and  the  ori;;inal  mounting  was  now  in  the 
hands  of  Her  Majesty jewellers.  The  Ktone  perfectly  agreed  with  the  drawing 
which  had  been  made  of  it  by  Miss  Eden,  and  also  with  the  account  given  of  it  by  tho 
Hon.  W.  G.  Osborne,  who  had  published  a  very  interesting  description  of  the  Court 
of  Runject  Singh,  wiicre  the  old  man  (wlio  was  blind  and  a  cripple  also)  sot  arrayed 
in  a  robe  of  simple  white,  wearing  upon  his  arm  the  Koh-i-Noor  diamond,  and  sur- 
rounded by  his  eastern  nobles.  On  special  occsmodi,  Runjeet  Singh  was  in  the 
habit  of  decorating  liis  horse  with  this  prLcioii*  gem,  togetht-r  with  nutnerous  other 
valuable  stones,  mounted  upon  various  parts  of  his  harness.  All  authentic  accounts 
of  the  East  proved  that  the  nobles  were  in  the  habit  of  decorating  their  horses  in  this 
manner ;  and  the  hone  of  Runjeet  Singh  was  decorated  with  diamonds  valued  at 
£300.000,  the  great  Koh-i-Noor  being  placed  on  tlic  pommel  of  the  saddle.  Lord 
Auckland  and  his  sister,  the  iiou.  Miss  Eden,  had  diamond  sent  to  them  for  in- 
fpaalioa  in  Hia  Bait  Iiidiei»  and  IfiM  Edaii*i  drawings  agreed  with  tiio  appeiia&aa 
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of  the  di.iinond  on  its  arrivnl  in  this  country.  Mr.  Tennant  fTipn  stated  that  in  1  So3 
he  had  given  in  a  report  at  to  the  cutting  of  the  Koh-i-Noor  diamond;  and  after 
{yroducing  varimit  inoo«K  Her  Majesty  fixed  upon  the  pretenC  form,  by  wliidi  iSbm 
widest  spread  of  hrilliancy  was  obtained.  When  the  diamond  was  exhibited  at  tbt 
Crystal  Palace  it  weighed  186  c.irats;  its  present  weight,  reduced  by  cutting,  is  only 
inrntii.  Tiic  Persian  diuniund  weighed  130  carats,  and  the  ^at  Ruasian 
dinnu  n  I  193  carats.  %ftcr  giving  a  description  of  the  method  of  cuttmg  diamonda, 
find  the  i)lan  adopted  for  cutting  Uie  Koh-i  Noor,  he  ohservcd  that  the  late  Duke  of 
Wellington  had  been  an  intere&ted  sneclalur  uf  the  operation,  and  was  a  frequent 
Tititor  during  its  progresi.  It  was  finished  in  September  1852,  and  oecnpied  thir^ 
eight  days  in  cutiinj:.  Diamonds  were  usually  reduced  to  one-half  their  weight  m 
ciittinp;  and  he  gave  the  exact  weight  of  the  Koh-i-Noor,  in  order  to  correct  various 
erroncuus  statcmrnts  which  had  been  miblished  on  the  subject.  I1ie  finest  diamond 
ill  I  ranee  weighed  139  carats,  and  haa  cost  £130,000;  it  was  called  the  Regent,  or 
Pitt  Diamond.  To  jinlve'at  an  estimate  of  the  value  of  tlie  Koh-i-Noor,  the  author 
stated,  that  it  was  only  requisite  to  multiply  102  (its  weight)  by  102,  and  tbeu  by  8^ 
wbieh  would  give  £83,232  at  its  volne.  liifo  mle  wonll  not  apply  to  stoaeo  baring 
defects,  as  instanced  in  the  celibraled  "Nassuck"  dinniond,  for  wiji  !i  tlir  E -^^t  Tniia 
Company  refused  i!30/«00,  and  vet  this  stoue,  when  submitted  to  public  aiiciioi^ 
fetched  little  more  than  £7000.  the  Koh  i-Noor  is  of  the  nnrest  water*  The  author 
•tated,  diat  in  order  to  test  a  real  diamond,  and  distingiiish  between  that  and  a  topai» 
it  was  nccessnrv  to  try  it  with  sapphire  (No  9  in  hardness),  which  would  mnrK  a 
topaz,  but  would  not  penetrate  a  diamond.  He  was  sorry  to  find  that  so  little  atten- 
tion bad  been  paid  to  (he  means  of  testing  diamonds;  and  instanced  a  ring  wbidi 
was  recently  purchased  in  Regent  Street,  London,  for  JC200,  %vhirh  proved  to  bf  tTro 
pieces  of  rock  crystal,  niih  an  intermediate  insertion  of  coloured  glass.  In  many  of 
our  watering-places  the  gentry  were  imposed  upon  by  parties  selling  pieces  of  glass, 
which  Uiey  r^reeented  to  i>e  lapphiret  picked  up  on  toe  beacb* 


On  ihe  Physiological  Properties  oj  some  oj  the  Comjiotinds  of  the  Orgaiw 
.  Badieah — MeAffhi  Ethyle^  and  Amjfk*  By  Jambs  Tusmboll,  Jf«Z>. 

The  author  commenced  by  saying,  that  considering  (he  ^aat  number  of  new  com- 
pounds dis-covered  of  late  years,  it  was  snrprifing  that  so  few  <  f  real  value  should  have 
been  added  by  medical  men  to  their  stores  of  remedies.  The  progress  of  therapeutic?, 
though  disproportionately  slow  when  compared  with  die  adranee  of  organic  chemistry, 
Wat  marked  in  our  day  by  the  discovery  of  a  new  and  mort  valuable  class  of  agents 
— the  anaesthetirp.  The  cfffcts  of  the  narcotic  and  antiperiodic  alkaloids,  morphia 
and  quinine,  were  well  understood ;  but  nothing  was  known  of  any  relation  that 
may  exist  between  tJieir  chemical  constitution  and  the  different  actions  they  exert  on 
the  animal  oeconomy.  It  is  probable  that  r.n  cxaminntinn  into  the  acii;  n  of  the  arti- 
ficial alkaloids  upon  the  system  would  throw  some  light  on  this  subject.  Already 
one  of  them,  fnrnirine,  has  been  found  by  Dr.  Simpson  to  possess  antiperiodic  proper- 
ties like  quinine.  i'lK^  physiological  properties  of  the  pure  hydrocarbons  were  then 
alluded  to:  several  of  them  were  stated  to  act  as  local  and  general  stimulants,  and  ' 
tome  of  the  volatile  ones  had  been  found  to  possess  anaesthetic  properties,  as  bad  been 
demonstrated  by  Dr.  Snow  and  Mr.  Nunnerley  with  regard  to  DeniiBe»  and  by  dif 
author  with  enpion  and  Peniao  naphtha. 


On  Me  Prodneticn  of  Jlomdc  Aeid  mtd  Amironia  6y  Voteeme  Aeikn^ 

By  tt.  Wahington,  F.C.S. 

The  author  stated  that  in  1811  a  friend  of  his  had  visited  the  inland  called  Volcano, 
situated  about  twelve  miles  north  of  Sicily.  The  height  of  the  mountain  Volcano 
it  2000  feet,  and  (he  depth  of  (be  crater  700  feet,  tlie  tides  of  dilt  depression  are 
covered  with  a  white  snow-like  substance  about  one  inch  in  thickneai^  beneath  which 
is  a  fused  lavn  similar  in  appearance  to  the  slag  of  h  glasshouse.  'Jlie  boracic  acid 
rises  in  vapour  and  condenses  on  the  surface  of  the  ground  or  in  crevices  at  the 
bottom  oftoe  crater*  Ihmi  which  about  2000  toot  are  annually  removed.  It  oecuneon* 
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tieeted  wiU>  sai-amraoniac,  and  the  author  considers  that  it  exiits  originall}'  beneath 
A*  flurfiiM  «•  ft  nitnd*  of  boron.   When  tteam  {•  pvaeA  over  thi*  eomponnd  at  a 

tnodernte  red  hc.it,  it  is  complctoly  convrrte.I  into  b Ji.icif  acid  an  1  nnmnnia,  which 
are  for  the  most  part  volatilized  with  the  aqueous  vapours,  rhis  theory  of  tho  for- 
BiAtion  of  boracic  acid  was  considered  by  the  author  substantiat/d  by  ths  anal y^^i^  of 
1ik»  alag  beneath  and  the  snow-like  mass  above.  1*he  former  contatuedl  nitrida  of 
bonot  and  the  latter  boiaeic  add  and  amaioniacal  ealti. 


Om  ike  ^ffwi  cf  Coloured  Medh  on  the  Growth  ofEedAkMB. 
By  R.  Warington,  F,C*S. 


Om  ike  Artifieial  Preparation  of  Sea-tcater  for  Marine  Vivaria* 

ByCj.  Wilson,  M.D. 

The  paper  was  a  criticism  on  a  communication  made  by  Mr.  Gosse,  and  contained 
tn  the  'Annals  of  Natural  Historv/  Guiding  himself  by  Schneitser'a  anitlysi<<,  Ooese 
employed  chloride  of  sodium,  sttlpnate  of  magnesia,  chloride  of  magnesitnu  and  chloride 
of  poUiseitim.  Into  a  mixed  n(]uooiis  solution  of  lliesc  salts,  Gosse  introduced  various 
species  of  marine  plants  and  animals ;  and  for  six  weeks  they  throve  and  flourished. 
Ilr.  Wilson  eonsidera*  however,  thatthe  leesahundant,  but  still  essential,  constituents 
of  sea-water — such  as  corb-natc  of  Hnv",  ulphate  of  limr  ,  phosphate  of  11  me,  fluoride 
of  calcium,  silica,  iodine,  and  bromine— should  not  be  absent,  as  these  latter  sub« 
ilancea  are  fonnd  in  morine  plants  and  animals ;  and  it  is  therefore  plainly  evident' 
that  the  medium  in  which  they  live  ought  to  contain  the  same  subitances.  It  is,  of 
course,  quite  possible  that  in  a  single  aquarium  the  de;\»'j  of  a  certain  portion  of  the 
animals  might  furnish  calcareous  salts,  &c.  for  the  gruwtli  niid  preservation  of  their, 
survivors ;  and  in  like  monner  the  death  of  a  given  number  of  plants  might  liberate 
iodidr?,  bromides,  &c.,  for  the  remainder.  But  this  destruction  of  part  of  the 
occupants  of  the  aquarium  for  the  preservation  of  tho  otlier  part  misht  be  easily 
•voided,  as  ealeareous  phosphates,  carbonates  and  fluorides  occur  togeui^  in  shells^ 
corals,  and  many  limestones.  The  arrangement  of  fragments  of  such  calcareous 
bodies  at  the  bottom  of  l1)e  aquarium  would  supply  somr  i  f  thr  mis'^ing  injjrcdiiMits ; 
whiUt  pieces  of  trap  rock  and  a  lew  grains  of  an  iodide  or  bromide  woii!d  aiibrd  the 
Mmmndev* 


Om  ike  Sewerage  of  Manufacturing  Towns, 
By  Francis  wrjohtson,  Pk*D* 

The  analysia  made  by  Dr.  Wrightson  of  a  natural  deposit  from  the  seiremge  of 

Birmingham,  formed  near  the  embouchure  of  several  sewers  opening  into  the  Ilea, 
sliowed  tlic  rihspnce  of  all  ammoniacnl  salt?,  and  the  scarcity  of  pho-^pliates,  particu- 
larly ulkuline  phosphates,  and  at  the  same  time  tiie  presence  of  a  large  quantity  of 
protoxide  of  iron,  also  of  zinc,  copper,  and  Other  metals  in  the  state  of  oxides  and 
sulphurets.  These  metallic  nalts  in  the  sewers  absorb  tlic  sulplinvetted  hydrogen 
and  ammmiia  generated  by  decaying  vegetable  and  animal  matter,  and  doubtless 
contribute  to  promote  the  health  of  the  town.  The  deposit  contained  when  dried 
only  1  '4  per  cent,  of  nitrogen  (not  as  ammonia)  and  3*5  of  earthy  phosphates  ;  but 
about  11*7  of  protoxide  of  iron,  besides  rinc,  copper,  and  other  metals  to  the  extent 
of  two  or  three  per  cent.  The  author  lioped  liievc  fact^  would  not  be  loiit  sight  of  by 
corporatioDt  and  other  bodies  intereated  in  cmmomicing  town  sewerage. 
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GEOLOGY. 

On  a  curious  Structure  in  the  Silurian  Slates  qf  PeetfleskirB, 

Uf/  A.  liuYsoN,  F.S.A.  Scot. 

Mr.  Bryson  exhibited  specimens  from  the  iilates  of  Peeblesbire,  being  very  remark* 
able  convoluted  markines,  which  he  at  lint  referred  to  impliMiMllt  of  Gropto^ln 
Aicolii  of  Hnrkrr  s.  Tlie  tU'ptli  of  tlicse  convoliit!nT)<;,  however,  renclerffl  the  BUp- 
position  iiiadnussible.  '1  he  only  other  method  ut  accounting  for  these  appearancet 
«M  by  supposing  then  woin  tracts  fHUd  up  by  mttltr  ^spomM.  in  ibMB  of  •  diAfOil 
nolepilv  amBgemeDt  fiom  tht  itirfoiiiiding  matrix; 


Prof.  BucKMAN  communicnted  a  notice  of  two  elephants'  tusks  foimd  in  the  Stroud 
Valley,  Gloucester.  The  largeat  was  slightly  curved,  10  feet  long,  3  feet  in  cucum- 
ference,  and  1  fod  0  indiM  in  lu  ^reatcit  dimietitr;  tfic  olbcr  tadc  ww  cwred 
to  0  gretter  extent  Remaiiu  of  rhmoofrao  ond  hlppopolainoa  weve  fimnd  in  the 
Mino  gmvel.  .^.^■^^ 

Frof*  BocKMAN  also  sent  an  account  of  coal  depositt  in  West  Virginia.  They 

occurred  on  the  banks  of  the  tributary  of  tlie  Ohio,  300  miles  frnm  Pittsburg',  and  IC>0 
firom  Cincinnati,  and  verc  covered  by  new  red  sandstone.  There  were  five  &eama 
of  coal,  with  a  total  thtckneit  of  30  feet;  one  bed  of  tpliot  cool  wai  10  feet  dii^. 
Tliey  contained  Calamitcs,  Stlgmarite,  and  true  coal*measure  ferns.  The  grils  below 
were  like  those  of  the  Welsh  coal-field,  and  nearly  horizontal.  At  the  fop  there  was 
n  little  band  of  limestone,  with  Cypridcs,  like  the  Ardwick  Itmestoue  of  the  Lan- 
•tibire  cool-'field.   


Mr.  P.  P.  CARrENTER  communicated  a  Notice  of  Land,  Freshwater  and  Marino 
Sheila,  obtained  from  Miis  Bright  of  Malvern,  100  feet  deep,  in  rinlting  a  well  on  the 

banks  of  the  Avon,  at  Birlingiiam,  Worcestershire.  According  to  Mr.  J.  Faulkner, 
the  well-sinker,  after  passing  tliroitgh  many  grfl\ d  beds,  the  npper  mixed  witli  marl, 
a  bed  of  rounded  flints  Wtw  met  witli,  from  2  to  l  feet  thick,  containing  teeih  and 
ftogmenia  of  bones  of  deer,  elephant,  rhinoceros,  hippr)p<itann]«,  boar,  &c.  .^t  the 
bottom  was  a  thin  layer  ofsat.dy  mud,  with  freshwater  shells  jind  rushes.  The  land 
and  freshwater  shells  were  existing  British  species  of  the  genera  Pupa,  Sucamea. 
Limntea  (3  sp.,  including  gluiinosa),  Ant^lut^  Vahaia  (2  sp.),  Bithinia^  Cfdm  ana 
Pisidiiim  (4  sp.,  includnig  Hcudowianum  in  great  abundance);  the  marine  sheila 
were  Pcetunculus  glycimeri*  (rare),  Ottrea  eduli*  (youn^),  Pecten  f  fragment),  frag- 
ments of  some  sort  of  whelk,  and  two  minute,  undetermined  bivalves,  quite  distinct 
from  any  known,  either  recent  or  in  the  crag.  One  is  an  Astmte,  verj'  flat  and  tri- 
angular, with  ^harp  ribs,  WVv  dfuldia  Paei/icn,  C  H.  Ad.  ihe  other  is  a  ?  /  vcina, 
•omewhat  the  shape  of  L.  cUumbeUa,  with  a  deeply-cut  lunulc  aa  in  Opu,  beginning 
with  oonoentrio  ndges,  then  luddenly  changing  into  ndiasing  riba.  Drawings  3[ 
Aeio  were  exhifaited. 


On  the  Great  Terrace  of  Erosion  in  Scotlandy  and  its  Relative  Date  amd 
Connexion  with  Glacial  Ph^Bwmem*  Bjf  Robert  Chambers,  FMJSJB^ 

F.G.S.^c. 

This  terrace  is  very  conspicuous,  at  20  to  30  feet  above  the  sea,  along  the  i'nth  of 
Clyde,  the  Islands  of  Bute  and  Arran,  and  coast  of  Argyle,  but  la  lea  rmarkable  on 
the  east  coast  of  Scotland.  The  shells  found  on  it  are  all  of  recent  species.  On  the 
west  coast  the  hills  generally  slope  smoothly  to  the  present  beach,  broken  only  bv  the 
welMefined  rectangular  cut  of  the  great  terrace,  which  forma  a  level  platform,  eeldom 
less  than  100  feet  wide,  at  the  base  of  a  vertical  cliff,  often  40  feet  high.  ITie  cliff 
is  perforated  by  many  caves,  and  sometimes  rough  with  overhanging  stones ;  whilst 
fantastic  masses  of  harder  rock  occasionally  rise  up  from  the  pladbrm.  This  terrace 
ia  oonaideted  to  indicate  the  aea'a  action  during  a  noeh  longer  time  than  the  pfcaent 
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hfeh  hn^  pxi-ted,  and  to  have  been  formed  at  a  period  of  some  comparative  geo]o- 
ckal  antiquity.  On  the  nortb-wett  coMt  of  Arran  the  ancient  aea-cliff  is  50  to  100 
wtH  high ;  and  the  opening  of  Oltn  loraa  it  filled  to  a  conddetable  height  widi  t»r> 

rnces  of  detritus.  The  lower  part  of  this  detritus  is  eompoaed  of  blue  day  and  small 
half- worn  boulderi  •  over  it  is  a  bed  of  coarse  gravel  and  then  fine  sand.  Some  of 
the  detritus  Imd  beeii  tiirowu  over  on  the  face  of  the  ciifT  ilsilt',  allowing  its  origin  to 
have  been  posterior  to  the  incising  action  of  the  sea,  by  which  the  terrace  was  formed. 
The  surface  nf  the  drift  is  not  less  than  140  feet  above  the  sea-Ievel,  and  it  is  consi- 
dered to  be  the  product  of  a  glacier  once  filling  Glen  lorsa.  The  coarse  sand  and 
gravel  indicate  perlodi  at  which  the  land  occupied  ^Aient  leTeb  and  the  tea  pene* 
trated  into  the  valley ;  thus  it  becomes  clear  thai  the  date  of  the  terrace  of  erosion 
is  anterior  to  the  period  of  sub-aerial  glaciers,  nrd  that  this  ag%in  has  been  liidlowed 
by  an  imuiersion  ;  a  succession  of  events  requiring  a  great  length  of  time* 


J^artker  0/>srrvatiom  on  Glacial  Phemomena  in  Scotland  and  the  North  <tf 

Enylnnd,     Ihf  RoBERT  CHAMBERS,  F.R.S.E-i  F.G.S.  8^C. 

The  auliiur  ret  erred  to  his  foriner  attempt  to  entabiish  a  distinction  between  an 
mAf  general  operation  of  iee  over  the  aurface  of  Seotland»  by  which  the  bonlder  cimy 

WR9  formed,  and  a  more  recent  presence  of  valley  glaclcra  in  the  rhii  f  mountain- 
•Titems,  bearing  as  its  monument  a  looser  and  coarser  detritus,  like  the  moraines  of 
we  Alps.  The  latter  ia  supposed  to  have  taken  place  without  the  presence  of  the 
aea ;  the  fimner  with  the  sea  or  with  ice  covering  so  largo  a  surface  as  not  to  allow 
of  drnituiee, — just  as  on  the  wp't  rnn<'t  of  Northern  Greenland,  Dr.  Rink  has  shown 
that  continental  ice  of  vast  tl>ickne&^  is  continually  advancing  irum  the  interior  to 
the  coast,  and  there  breahing  otTin  ieeberga. 

AJcli'ijniil  pxamples  of  true  moraines,  or  sub-aiirial  glacial  deposits,  have  been 
Qbaerved  in  two  of  the  valleys  of  Ben  Macdui,  Aberdeenshire,  where  conspicuous 
Itnainel  moralnea  oeour  at  various  stages ;  in  Glen  Dearg  four  of  these  oecnr,  a  mile 
or  two  apart, — the  height  of  one  of  them  is  130  feet,  the  bottom  of  the  valley  being 
shout  1700  feet  nhorc  the  sea.  \n  the  valley  of  thf*  Dee,  the  lateral  vale  of  MnicK 
has  eLm}  a  remarkable  aeries  ut  moraines  at  a  mucii  lower  level.  In  the  Tay  valley 
below  Aberfeldy,  not  more  than 900  ftet  above  the  sea,  there  ia  moraine  matter;  and 
nrnr  GnrtVi  Castlo  nrr  sonu  more  recent  terminal  moraiiK  nf  the  same  glacier.  Those 
and  other  examples  show  that  glaciers  have  been  in  ikotiaiid,  wherever  the  moun- 
Irina  approach  3000  ftet. 

Another  claaa  of  Scottish  moraines  is  connected  with  shallow  recesses  of  the  more 
elevftted  fnountains,  being  placed  in  front  of  them,  as  if  masff^"  of  snow  had  pnthered 
till  an  outward  movement  took  place,  carrying  coarse  deintus  for  a  few  iiundred 
yards.  One  of  these  exists  in  &nmot«  Coigaoh,  near  Ullapool,  and  the  raorainea 
which  cm  fin  p  LnrliH  ^^'ll(H■^■'^l  and  Hratnly  are  of  thr  ?nmc  (■■l;sss.  Loch  Skccn,  Dum- 
friesshire, is  formed  by  another  such  moraine,  the  hills  being  2600  feet  high,  and  the 
lake  1000  feet.  In  ftont  of  a  similar  reeeii  to  the  weatwakd  are  other  Unea  and  bumpa 
«#  detritus ;  kit  there  ia  no  lake,  the  water  Wiving  eaofod  \tf  a  paange  still  as  clearlv 
defined  r"  n  pnte  in  a  wall.  A  similar  recess-moraine  occurs  in  Jhe  valley  of  Locli 
Ranza,  Arran,  60  feet  above  the  sea,  a  furlong  in  length,  wnli  un  opeinng  m  the 
oentre ;  the  recess  is  occupied  by  a  morass. 

In  the  lake  district  of  Kngland  the  author  had  obtained  additional  evid* nco  of 
glaeial  action  in  the  Thirimere  valley,  where  it  enters  the  cross  valley  below  the  Pass 
of  Dnmmailraiae,  which  conneeta  it  with  the  Orasmera  vaUcy.  There  ia  a  remark- 
able  double  ridge  descending  the  hill  side,  about  .'iO  feet  high,  its  suriiiiee  bristled  with 
blocks,  like  the  train  of  d(>«ritus  of  a  glacier  MOO  or  100  feet  deep,  con>!n?  down  the 
Thirimere  valley;  further  down  arc  other  heaps  of  detritus  along  with  rounded  and 
aemlehed  rocks. 

Thr  nntlior'a  last  observations  on  the  two  sets  of  glacial  iilirrnomena  were  made  at 
the  Scotch  mountain  Schiehallion,  which  rises  from  a  base  1100  feet  above  the  aea  to 
die  height  of  8600  ftet,  and  is  eompoaed  of  ouartz  roelu  It  fa  abrupt  to  die  weat* 
ward,  and  tails  away  to  ^o  east ;  tne  top  of  the  ridge  ia  thickly  strewn  with  looce 
slabs.  About  half-way  up,  and  above  (he  level  of  Ferragon,  the  hiehest  mountain  to 
the  eastward,  there  are  examples  of  striated  suriiuses,  and  others  witnin  a  few  hundred 
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feet  of  the  summit ;  l^e  direction  in  both  inataneei  being  weet  30^  nordi,  or  the  Mntf 
ae  that  of  the  monut^tin  ridge.    About  800  feet  below  the  summit  a  block  of  gnuiUa 

tvns  found,  and  other  foreig-ii  blocks  were  noticed  in  sevoiul  placesi,  'Hiese  facta 
show  ih.it  the  M'holc  mass  of  tiii^  loHy  hill  has  been  tiivulved  in  the  eL>neral  glacial 
action.  The  detritus  of  the  neighbouring  valleys  is  of  the  kind  produced  by  sub-aeriat 
glrrl  1^  .  tnit  ;f  the  Pnss  called  White  Bridge,  the  summit-level  east  of  Sthiehallion, 
there  is  a  deep  bed  of  true  boulder  clay  with  many  worn  and  striated  blocks ;  it  lies 
tut  ^the  way  of  valley  glaciers,  and  bat  eteaped  rerooval  by  tbeir  agency. 

Mr.  CHAntE"«woKTn  exhibited  and  described  scvernl  new  rertebrn*"  fossils: — I. 
Vertebrie,  eupposcd  tu  be  cetacean,  from  upper  greensaud  ut  Cainljiidge,  in  the 
MdMoett  of  the  Rev.  T.  Image  ami  Mr.  Ileed»  of  York.  Ilieir  ttraeture  vas  extremely 
denaei  and  the  ends  niinked  with  radiating  grooves  as  in  mamtTialir^u  vertebrae, 
which  have  lost  their  epiphyses.  The  bodies  of  these  vcrtebrse  wtie  depressed, 
giving  an  elliptical  section,  and  on  the  dorsal  mirfiiee  was  a  ridee  instead  of  tbe  ntnal 
tpinal  canal.  The  vascular  foramina  were  large.  2.  Part  of  tlic-  lower  jaw  of  a  new 
manimil  {Sferengnnfhus  oolUicnx,  Cli.)  from  the  Stnnesfield  slate,  in  the  cabinpf  of 
the  Rev.  J.  Dciuiis,  of  Bury.  This  was  (lie  fifth  (piadruped  of  tlie  Stnnesfield  siate, 
ind  must  have  bee::  i  >  the  size  of  any  of  the  otheva.  The  specimen  was  part  of 
the  centre  of  oiu"  divi>-ioii  of  the  lower  jaw  ;  its  curvnture  was  vcrj-  ^liVVit,  and  the 
concavity  beluw.  The  section,  where  it  was  broken  across,  was  rectangular,  and  as 
wide  as  deep,  'llie  anrfaee  presented  no  trace  of  snfures  or  vasenlar  unee.  Tbrea 
teeth  rcjnaiued,  occupying  hnlf  ilie  Icngtli  of  the  fi  a^mcnt,  and  one  of  these  had  six 
sitnilar  cuspft  .innnged  in  two  rows.  3.  The  skull  of  a  new  mammal,  named  Platy 
dio-rops  nichardsonli  (Ch.)  from  the  London  rlay  of  Heme  Hay;  about  the  size  of 
the  Hyracotheriuin,  but  unite  distinct,  having  very  prominent  zygomatic  proccaaca, 
and  the  crowns  of  tlic  molar  teeth  bt  iiig  t'uniished  with  one  large  tubercle  occupying 
two-tliirdft  of  tl)c  surface,  and  several  small  complicated  tubercles  inside.  4.  THtiH 
imtrut  Uehnodm  (Ch.)*  *  new  spedei,  in  the  Museum  of  the  Yorkdiire  PhilosopUeal 
Sociei}',  %vitb  teeth  very  doiely  crowded,  leaving  only  «  deader  bony  partitiMi 
between  the  sockets.   


On  tome  of  the  more  Recent  Chtmgu  in  tke  Area  of  the  InA  Sea, 
By  the  Rev.  J.  G.  CuMMiKCt  M,A,,  F*G,S. 

All  the  recent  changes  in  the  relative  levi  l  of  land  and  son,  indicated  in  the  Isle  of 
Man,  nppi  ar  to  have  extended  to  the  surrounding  coasts  of  Britain  and  Ireland,  The 
period  of  the  boulder  clay  was  marked  by  a  cold  climate  and  the  subsidence  of  the 
Island  and  surrounding  coasts  to  the  extent  of  at  least  I  GOO  feet;  and,  during  the  re- 
elevation  of  the  country,  there  was  nn  interval,  when  the  huid  was  stationary  at  about 
J 5  feet  above  its  present  level.  The  sea-bed  of  the  great  drift  gravel  was  then  left 
diy,  forming  an  i^xtensive  treeleia  plaioi  eonnectinf  the  Isle  or  Man  with  the  tap* 
rounding  countries,  England  being  at  that  time  united  to  the  Continent.  Tliis  was 
the  second  elepliantine  period,  iu  which  the  great  Irish  stag  (Cervtu  megaceros) 
became  an  inhabitant  of  the  Isle  of  Man,  along  with  other  animals  whose  remaina 
arc  found  in  the  freshwater  marls  occupying  basin-ahaped  deprassioiis  in  the  gravel 
plain.  The  marl  ba^ns  and  the  plains  thrm-<elves  were  adterwards  covered  with  vege- 
tation, and  arc  still  of^en  occupied  wiiii  bcdii  uf  peat,  containing  forest  trees;  but, 
daring  (he  same  period,  the  sea  was  quietly  eating  hack  its  way  into  Cbo  terrace  of 
drift  gravel,  until  the  Isle  of  Man  became  insulated  and  the  fiirther  immigration  of 
animals  and  plants  was  arrested.  Cliiis  of  drift  gravel  occur  on  all  the  coasts  of  the 
hdand,  sometimes  capping  the  hard  rocks,  at  others  retiring  a  little  distance  inland. 
The  form  of  tlie  channel,  and  the  greater  waste  of  the  pleistocene  deposits  in  the 
south  of  the  Isle  of  Man,  show  ihnt  t.hp  nction  of  the  sec  was  chiefly  from  the  south; 
and  its  higher  level  is  {<roved  by  tiie  numerous  water-worn  caves,  above  the  highest 
modern  tides,  along  the  whole  southern  and  western  shore*.  A  still  later  ehanffa  ia 
indicated  by  the  siibmcrgcd  forests,  on  many  parts  of  the  coast,  which  appear  to  nave 
grown  after  the  formation  of  the  gravel  terrace,  duringa  teroporarv  elevation,  hf 
which  the  bed  of  tha  Irish  aea  waa  onee  more  laid  dry.  Wheliier  the  uurt  aubrfdiao 
took  placa  dming  the  bistoile  period  it  a  qneation  y«t  to  ba  dateriniiiad. 
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A  of  til*  ttnti  of  Ui«  AUttvivin  to  di«  dcptb  of  (6  ftcl  «m  fthlUtod  in  llit 
Iblloiiridg  detMnding  order,  vis,— 


UrU  Mug  OH  ii9  Monk* 
Suffice. 

Peat  in  which  the  trunks  of  trees  are  imbedded. 

M 

Stiff  Uito  day  io  which  dw  trees  grew. 

«* 

Red  clay  intermixed  with  turf  at  top.  below  with  blue  veins  and  sand  veins. 

Quicltaaiid  penetrated  to  the  depth  of  4  Act  only. 

Second  boring  about  %  feet  under  the  turf  ace  level  of  the  Marth  outtide  of  the  bai0  of 


Red  clay  misted  with  tdae  veins  and  eand. 


00 


Brown  clay  with  sand  beds  from  2  to  3  inches  thick,  and  from  5  to  7  feet 
apart 


I.I   I  I    ■  .  I  .  -   ,  ,  ,nt 

The  circumstance  of  trunks  and  roots  of  large  trees  being  found  below  low*watet 
level,  has  induced  a  belief  tlmt  ii  subsidence  of  the  shore  at  I.caHowe,  tlic  opposite 
•bore  at  Formby,  and  of  the  estuary  of  the  Mersey  has  taken  place  from  deeply*? 
oeatad  mbterraDcan  action  tlmilar  to  what  it  now  going  on  in  the  south  of  Sweden. 

If  the  subsidence  of  those  places  referred  to  be  due  to  deeply-seated  subterranean 
action,  tben  the  rocks  at  New  Hn'r^liton  Ivinf^  a  little  wny  to  the  snutb  nf  the  space 
operated  un,  as  also  Hilbre  Islands  uud  Hilbrc  Point,  the  latter  inuntdiateiy  adjacent 
to  the  submarine  forest,  all  composed  of  the  new  red  sandstone,  would  liave  mani* 
fested  some  dep^rep  of  Hynipnrhy  witli  ihe  area  under  the  depressing  influence,  but  no 
each  evidence  exists  ui  any  uf  those  places.  They  maintaiu  the  same  elevation  they 
had  centnriee  ago,  while,  on  die  contrary,  the  thoree  adjacent  are  known  to  have 
subsided  several  feel  within  the  last  thirty  years.  The  cause  of  tins  subsidence  must 
therefore  be  referred  to  tome  other  operating  agent  or  i^ntt  than  to  subterranean 
action. 

The  borings  recently  nude  under  his  superintendence,  of  the  atrata  in  the  alluvium 
shown  in  the  sections,  prove  their  permenbility  to  water,  being  compeeed  of  tend  and 
day  beds  alternately  to  a  very  considerable  depth. 

The  abrading  action  of  the  tidal  currents  on  the  edges  of  the  strata  pfepasea  n 
ready  means  of  escape  for  the  water  and  sand  from  underneath  the  clay  dunng  the 
refluxes  of  the  tides,  and  the  bvdrnulic  pree<»iire  of  tbe  water  Rt  n  bibber  level  in 
the  permeable  strata,  forces  the  band  iVuni  underneath  tiie  cluy  beds  ;  hence  ihe  suh> 
sidence  of  the  shore.  Sec. 

The  clay  bed  near  the  Rtirface  in  which  the  trees  grew,  together  wifb  the  super- 
imposed peat  or  vegetable  matter,  resist  the  abrading  power  of  the  water  longer  thau 
the  other  materials.  Thev  tlierelbre  remain  en  the  nuface  and  descend  eonfonnaiiljri 
with  the  lower  strata  undenniaed,  and  oonsequnitly  heeome  mhneigcd  even  under 
the  level  of  low  water* 
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Abnalbii     liw  flwfiwe  of  (fa*  ihote  takm  plael  alfo  to  h  MAiUwillt  ffttaBT-hf 

die  alternate  frosts  and  tliawg  that  occur  during  the  winter  months. 

'  ^hc  submarine  forest  on  the  Fonnby  shore  U  aupposed  to  be  dao  tp  the  lamo 

causes  Umt  operate  at  Lcasowe. 

A  Motion  WW  shown  of  Bidston  Manfa,  which  forms  a  contiDuation  of  the  flot 
•bore  at  Leasowe,  having  also  tli  r{ mains  of  an  ancient  forest  imbedded  in  peat  in  n 
.^miUr  manner..  The  levels  taken  of  the  surface  uoon  which  treot  now  grow  in  the 
S.E  .  comer  of  the  manh,  an^  of  the  mrftce  upon  which  the  roots  of  the  mdenl  tnm 
exist,  prove  (ho  difference  to  be  only  18  inches,  i.  c.  the  surface  upon  which  the 
living  trees  now  erow  is  18  inches  higher  only  than  the  surface  upon  which  the 
forest  trees  flourisoedi  and  therefore  Air.  Cunningham  conceived  that  forest  trees 
could  flourish  as  hutniiantly  on  the  present  enme  of  the  manh  as  thost  of  tfw 
indent  forest. 

Mr.  Cunningham  had  entered  into  some  q^ulations  as  to  whether  the  extenaire 
4at  kmb  on  both  sidee  of  tfie  estnaty  were  encroaehmciits  of  Ae  land  upon  ^  ae^ 

how  f  u  those  encroachments  extended,  or  whether  the  whole  of  the  flat  lands  were 
not  simultaneously  elevated  to  their  present  lerc).  Tliese  questions,  although  inter- 
esting and  intimately  connected  with  the  subject  of  the  submarine  forest,  were  left 
Ariutgre  cnnsjdaration. 


On  an  Ic/u/tj^otd  Fi>siil from  India.    By  Sir  Philip  Egertok,  JtktrL 


Sic  FhUip  £gerton  stated  the  results  of  his  examioatiou  of  what  had  been  aeot  to 
Ae  Section  as  **  a  fbesil  tooth  IVom  India,"  by  Mr.  Oldham.   From  the  exaadnalioB 

ha  had  made,  he  was  convinced  that  the  organism  was  not  a  tooth,  but  a  dorsal  acala 
of  some  large  ganoid  fish,  the  species  of  which  bad  not  yet  been  ascertained. 


On  the  Discover?/  of  Mitrosropic  Shells  in  the  Lmoer  SiJurian  Rocks. 
Prof.  EiiREMBBHG.   (^Commufiicated  by  Leonard  HoRK£Rt  * 

The  minute  grains  of  greensnnd,  which  arc  characteristic  of  many  rocks,  have  ^ 
diff^nt  nature  from  the  green  earth  of\cn  met  with  in  concretionar)*  masses.  The 
ftrmer»fh>m  the  ^tasreoiije  oTthe  Piafis  edfealrr  ^resstsir  to  the  asoie  Lower  Sflnriaa 

Eeensand  rienr  I'ptor-hurg,  appears  tn  con^ii'st  nf  prceti  iijmle?cciit  cnsts  of  Polvtha- 
nia,  composed  of  a  hydrosilicate  of  iron.  L  ht  cretaceous  gre«nsands  of  England 
contain,  nnmi^keably,  theee  stony  casts.  In  the  eoibevrt  gronkr  and  wunmnl^ 
h'mestones  occur  beautifully  preserved  and  perfect  examples  of  Qum^uthnMnmt 
taHrty  Texttilaria,  Grammoxloma  and  .llvfolinn.  In  the  LowM  Silmtell  gnaMlBd 
casta  of  detached  cells  of  Textukwia  and  Aodosaria  were  fmmd. 


On  Cle  Fofiafirm  of  some  Metamorphir  Rocks  in  SeoUtmd, 
By  Professor  Edward  Fohbes,  F»R.S, 

It  was  of  ?rest  impnrt?inrc  to  geologists  to  distingtii'^h  between  Inmination,  cleavap-e, 
and  foliatiuii .  the  hiA  re<iulted  from  original  planes  oi  deposition  ;  tlie  M-cond  was  a 
•nnarfnduced  structure,  dividing  rocks  into  lamimaof  siauiar  constitution,  not  coia^ 
cident  with  the  Hnes  of  bedding;  thirdly,  foliation  wn^  the  Hivisinn  of  n  rock  into 
laminae  of  different  mineral  condition.  C  leavage  had  been  attributed  by  i'rof.  S>edg^ 
wrkk,  its  drst  defincr,  to  eleetricd  action  by  Mr.  Sorby,  to  a  medianioil  Ibree;  and 
by  Mr.  D.  Sharpe,  to  mechanical  and  chemical  influence.  The  foliation  of  mica 
slate,  or  separation  of  its  mineral  constituents  into  distinct  layers,  had  been  sometimet 
attributed  to  metamorphic  action  on  layers  of  different  cunsiitutiou ;  Mr.  Darwin  had 
considered  it  identical  with  cleavngc,  and  due  to  the  same  cause,*-^e  one  passing 
into  the  other:  the  satnr  virw  I  ns  1><  cn  inaintained  hv  Mr,  Sharpe.  Prof  Forhe* 
Mreed  with  those  who  considered  it  a  superinduced  structure  i|uite  distinct  Irom 
deavag^  or  iMuination. 

The  author  then  referred  to  examples  of  foliated  structure ;  in  a  roadside  quarrpr 
at  Crianlaxichi  near  the  head  of  Loch  Lomond^  where  the  metasMiphit  liasastofta  as 
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Ad  AblMltd;  and  fxhAifii  fiitlnci  HncK  of  bed(Utlgr«  of  ft  pafe  blue  colour,  eauied 

the  pre«enr#»  of  iron;  also  lines  of  ditibrent  minorfil  inattor,  the  lamiiue  frequently 
curved  round  nuclei;  and  dark  lines  of  crystals  uf  calcareous  spar  ptixluced,  perhapiy 
hy  fhe  tnetomorphisin  of  bandi  of  fonlb.  In  tbe  upper  part  of  the  quarry  tne  lim*^ 
ftnne  hrcomes  fuliated  with  mica,— thr  foliation  being  at  first  pn  illc]  with  the 
bedding,  then  becomes  wavy  and  contorted,  is  afi'ected  by  sroaU  faults,  and  contains 
vadti  of  oilcftrMus  spar,  and  at  length  jiasses  into  a  mica  slate.  At  Ben  Ot  tliere 
a  ealciferoua  bnnd  in  the  mien  dttt,  which,  having  the  same  striko  with  the  Crinn* 
l«rich  b«»ds,  may  pv^'ntunlly  prove  a  guide  in  unravelling  the  structure  of  the  conntry. 
Two  miles  from  inverarnou  there  is  a  bed  of  poipbyritic  trap  in  mica  slate,  and  the 
ioiintlon  on  tho  iMm  of  the  trap  is  coafmnahle.  Four  milee  ftmn  Invenumon,  in  • 
qnarry  of  trap.  ■'A-hich  sends  ]arp:e  and  small  veins  Info  the  mica  slate,  thore  is  evidence 
of  n  second  foliation  having  taken  place,  following  the  smnii  veins  of  trap.  Near 
Itebert  the  ralea  slate  is  foliated  and  contorted ;  and  a  bed  of  calcareous  grit  cuti 
duoogh  it,  without  disturbing  the  reUtious  of  the  curves  and  Innirfn*.  In  a  slate 
quarry  at  Luss,  the  fnlintinn  accords  in  the  main  with  the  cleavage,  as  observed  bf 
Mr.  bharpe,  in  the  corresponding  district ;  but  whilst  the  foliation  curvet  round  tbe 
mM  of  quarts,  the  eleeTage  ebute  agnlntt  then.  Folintioo  ha»  alto  been  notieed  in 
the  baked  rocks  of  Salisbury  Crngs. 

Prof.  Forbes  concluded, — 1,  that  foliation  was  a  superinduced  structure  ;  2,  that  it 
was  distinct  from  cleavage;  3,  that  it  was  not  of  mechanical  origin,  but  a  chemical 
phuoineiwii;  4,  that  it  waiy  perfaqpii  uidacedby  more  than  mm  agenqr* 


Q»  |A«  Oeemrmee  ijf  a  Ihie  Onlaetom  FarmatUm  in  tke  South  of  AfrioHm 
By  CapL  Gabdbm  and  W.  H.  Bailt,        Stikool  ofMnm. 

Prof.  Forbes  stated,  that  the  supposed  cretaceous  rocks  discovered  in  South  Africa 
by  Dr.  KrHUs<?  were  really  oolitic  ;  hut  x\\^\  Capt.  Garden  had  found  in  Natal  at) 
extensive  ^iraUuii  containing  iiuiy  creiaccuus  fonsils.  The  species  were  new,  and 
had  been  described  by  Mr,  Baily.  '  Figum  were  exhibited  tit  AmmemUttf  BaeuUitt^ 
imoetrmnui,  Trifonia,  J^emiaster,  fte. 


On  tlu:  Qoology  of  India.    By  G.  D.  Greenouoh,  P,R,S,,  F.G.S. 

The  author  cnnimrncf  r1  flits  Report  by  observing,  that  the  study  of  organic  remains 
is  tbe  coraeT'StoDe  of  modern  geology,  and  that  much  more  of  the  history  of  tbe  earth 
nay  be  learnt  from  theee  tii«i  from  the  nature  and  properties  of  inorganic  matter. 
The  idea  of  a  definite  succession  .of  mineral  masses  can  no  longer  be  maintained ; 
each  formation  contnifiinp  its  own  mndstones,  clays  and  lime«ttoTte<»,  regularly  or  irre- 
gularly occurnug.  1  hu  »ame  bed  clianges  its  mineral  chiuacier  lu  different  countries, 
or  even  in  the  aanie  country,  and  sometimes  in  the  same  quarry.  By  contact  with  an 
igncot!?  or  plutonic  rock,  a  sedimentary  rock  will  of^en  oe  so  disguised  as  tu  defy 
lecoguition.  The  transformation  of  lias  into  Lydian  stone,  Juraasio  limestone  into 
doloadte,  cfaalk  into  marble,  Mmdetone  or  day  into  jasper,  prove  how  nnsaie  it  if  to 
place  implicit  reliance  on  mineralogical  character. 

Tlie  prodigious  quantity  of  plutonic  reck,  wliich  occupies  both  the  northern  and 
southern  portions  of  India,  is  not  the  poduct  of  any  one,  but  ratlier  oi  ail  epochs : 
and  probably  many  eeeondary  beds  still  exist  in  that  ooontiy  as  yet  undiicovcrecL 
The  parts  least  known  arc  Cashmere  and  Nepaul,  the  west  coast  of  Guzerat,  and  a 
larxe  area  in  Orissa  and  the  a^oinins  country,  llie  following  is  a  very  brief  abstract 
of  the  Report,  which  was  innstrftted  by  a  larse  coloured  map  of  the  whok  country;— 
•  Po$t-Tertiaru. — Regur,  or  Cotton  Ground,  a  species  of  trap-tuff,  resembling  Nile 
mud  nr  the  black  earth  of  Russia.  Tt  spreads  over  the  table-land  of  the  ceded  districts 
and  Mysore,  and  Hanks  the  Neilghemcs  and  Salem  hilla— -covering  almost  the  entire 
plateau  of  the  Deeeen,  hut  has  not  been  observed  in  the  Konkan.  It  contains  no 
lossils.  Kunkcr,  n  concretionary  substance  analogous  to  the  travertin  of  Itnly,  filling 
up  ii»8ures  and  cavities  of  the  beds  beneath  it.  Ikmes  of  the  Mastodon  have  been 
found  in  it,  and  the  more  recent  beds  contain  fragments  of  pottery.  It  is  used  as  a 
roufh  building  stone,  and  largely  in  the  production  of  lime. 

uootii^  Cliaaamy  alocal  aama  Ibr  an  aigiUafieoiu  limeitmie,ased  Ibr  hailding  in 
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Bengal,  Behar,  Beiiferes,  &e.,  occurs  in  nodules  in  the  alluriuhi,  trliieh  at  Caleotta 

is  500  to  600  feet  thick.  Near  Bennre«  it  contain?  fraginents  of  fre«hwRter  sheTI*. 
South  of  Madras,  a  dark  clay  abuuiuU  m  marine  shells  used  fur  lime-burning  in  pre- 
fereneo  to  the  bench  shelli*     freer  firom  mU. 

Lntcritr,  or  lii  i  k  stone,  of  Buchnnan,  resembles  the  trass  of  the  Rhine  firiH  the 
Piperino  and  Puzzolana  of  Italy.  It  extends  to  Malacca,  Sianii  Sumatra,  Sineaporei 
fte.  It  eafM  the  loftiest  flmnmiti  of  the  Eastern  end  Weeteni  Ohinili»  and  hat  an 
average  thickness  of  100  feet,  forming  gentle  hills  or  wide  terraces,  and  sometimes 
fpref^ds  out  \i){o  sheets  from  a  few  inches  to  250  feet  thick,  temitnatinjr  in  a  mural 
eicarpititut,  an  1  intersected  by  valleys  which  widen  like  river-courses^  and  arc  tiat- 
hottomed.  Caverns  are  not  uncomtnon  in  this  rock.  At  Travaneora  ara  beds  «f 
black  clay  and  lignite,  50  and  GO  feet  thick,  in  the  laterite  rlifTs. 

Ftioeemt  koA  Miocene. —-Ux  the  salt  range  of  the  Punjaub,  the  uppermost  bed  con- 
tains hones  of  elephsnt,  horse,  ox,  gteat  antelope,  hyaena,  &c.,  mm  may  he  aiiined 
to  be  a  iM>ntinuntion  of  the  Sevaiik  formation.  On  the  plain  between  the  British 
territory'  nnd  Thib»'t  i<«  a  bnulder-dfpoiit,  containing^  bones  of  Hippotherium,  Rhin»- 
ccrus,  Klcphurti,  and  various  Kuntiiuiats.  Bones  of  the  Mastodon  and  other  ntanuuals 
are  found  in  Perim  Id.,  in  the  Gulf  of  Cambay,  and  in  the  territory  of  the  Nizuni. 

Eocene. — The  clay  uf  Carlbari  cliff,  N.I'.,  of  Hcnpal,  was  described  by  .Mr.  Co^r- 
brook  as  rescmbliiis  the  London  clay,  and  containing  shells,  fish  palates,  and  defensive 
spines,  similar  to  Chose  of  Sheppy.  Major  Fulljames  describes  a  daj  widi  Septaria, 
like  London  cluy,  met  with  in  sinking  a  well  north  of  Gogo ;  it  was  readied  at  3S 
feet,  and  not  passed  through  at  .l.'iG  feet.  Clny,  with  sliells  genorioally  like  tho«e  of 
the  London  basin,  haabeen  found  on  the  banks  of  the  Irawadi,  in  liirmali.  Siiicitied 
shells  were  found  by  Voysey,  between  two  layers  of  trap  in  the  Deccan.  FragmentA 
cf  rlit  rf  nnri  argillaceous  stone,  containing  sand  and  freshwater  shells  (of  the  gonpr^ 
Jiuiimtitf  Sttcc'mta,  Unio,  MeltmiOf  Limnaa,  PhtfsOf  Paludma,  and  remains  of  Cy^ru 
and  CAars,),  are  found  entangled  in  the  trap,  or  scattered  over  its  snrfaee,  in  the 
Sichel  Hills. 

Nvmmnlite  hrtl*  pncircio  the  Persian  Ou!f,  follow  the  chain  of  Elborus,  and  the 
table-lnnd  of  Iran  ^  riach  tlie  mountains  of  Caubti),  itnd  the  Western  Himalaya, 
deseend  tlte  Solvmsn  chain,  and  follow  that  of  Hala  to  the  month  of  the  Indus; 
pass  ngain  east  along  the  flank  of  the  Himalaya  to  the  confluence  of  the  fJangos  and 
Brahmapootra.  They  have  been  traced  alcmf  25^  or  26°  in  longitude,  from  Beloo- 
chittan  to  east  of  the  meridian  of  Odeutta,  ancTover  129  in  latitnoe  from  the  Rnnn  cf 
Cutch  to  the  north  of  Cashmere. 

Cretaceous. — It  would  appear  that  a  branch  from  the  main  body  of  the  chalk 
extends  from  the  Taunts  to  the  hoad  of  the  PcrBian  Gulf.  The  cretaceous  beds  of 
the  Deecan  were  first  describtd  by  Newbold  in  1840.  The  fossils  of  Pondicherry 
were  pronounced  by  Prof.  Forbes  Neocomian, — those  of  Verdnchellum  and  Ti  ichi- 
nopoli  equivalents  of  the  upper  greensand  and  cault.  M.  D'Orbieov  considered  the 
whole  Senonian,  or  of  the  age  of  the  chalk.  The  conections  inclnde  many  gcnem 

?reviou8ly  considered  characteristic  of  the  Tertiaries, — Cypreea,  Oliva^  Triton^  Pyrul^i, 
hrita,  nnd  numerous  species  of  Vohtta  ;  and  it  was  inferred  by  Prof.  Forbes  that 
these  genera  made  their  appearance  earliest  in  the  Kastcni  seas.  Rocks  resembling 
the  greensand,  and  especially  the  Kentish  rag,  were  observed  by  Dr.  Jack  in  Snmatr^ 
nr:<?  s  ft  while  cbdk  with  £chini  at  Bencoolen.  Cretaceous  beds  also  occur  in 
Borneo. 

JwrtuHe  or  (MStk  Spttem, — Kelloway  rock  (Callovien).  The  representatim  dT 
this  formation  were  found  in  Cutch  by  Cnpt.  Grant,  consisting  of  slaty  clay  and  caK 
careous  slate,  in  horizontal  beds,  forming  hills  cnpped  vilh  sandstone,  contamioig 
varieties  of  'Jriyonia  cottata,  Ammon'ttet  Herveyi^  &c. 

Oolitic  eiml. — ^The  relative  position  of  the  Indian  coal  has  hither:  >  1  iffled  research, 
but  it  may  perhaps  be  classed  with  the  Brora  coal.  In  Cutcli  it  underlies  the  Kello- 
way sandstone,  and  is  everywhere  intersected  with  dykes,  slip.%  and  other  dislo- 
cations. 

Oxford  clat/— fuller's  earth. — In  the  part  of  the  Himalaya  examined  by  CapL 
Strachey  the  secondary  limestones  and  sha'es  parallel  with  the  Silurian  ridge  were 
several  thousand  feet  in  thickness,  the  upper  portion  being  in  some  places  alutosl 
made  ud  of  fragments  of  shells,  soma  of  the  species  resembling  forms  in  tfiecotnbinA 
md  Ailler's  earth.   Above  these  are  soft  dark  sbalc«»  with  hard  nodalct  oontididnf 
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Ammonltea  and  BeKmnitefl  of  the  age  of  the  Oxford  clay;  the  Ammonilic  rock 
probably  extended  to  the  cBsttrn  part  of  Nepaul.  They  occur  at  an  elevation  of 
irom  18,000  to  ]i>,OOU  ievi,  and  ure  held  in  luperstitiuus  estimation  by  the  natives. 

The  Oolitic  series  forms  nn  importanl  element  in  the  rocka  of  eastern  Afghanistan 
and  Koriheri)  India.  It  u  known  to  extend  (^^^■n^  Cutcb  on  the  south  along  the  whole 
line  of  hilb  that  flank  the  Indus,  and  it  forms  ilie  scarp  of  the  t«ble*Uiid  of  Aigbau* 
iiCan  aa  far  aa  the  aalt  range  in  the  upper  Punjnub.  OoUlie  rockt  hava  be<«i  ob^rred 
alon:^  the  route  to  Caubnl  and  to  the  north  of  that  city.  North  of  the  great  snowy 
peaks  of  tho  Himalaya  they  follow  the  southern  liorcler  of  the  tahlc-laud  of  Thibet, 

hi  tliu  liajpootana  a  niuiibcr  of  peculiar  inailjlis  oc-cur,  of  wliicli  the  'J'aj  Mahal 
and  the  palaces  of  Jodpoor,  &c.  are  bitilt.  Amongst  these  is  a  luinachelli  or  opaline 
ahell  marhle,  probably  of  Jurassic  r^e;  white,  granular  ninvblea  are  found  in  |ho 
Deccon,  and  are  also  metumorphic  and  of  parttfU  occurrence. 

NimMffOQa  boda  of  gypsum  occur  in  the  Madraa  Pireddenejy  but  their  relatkmi  aro 
pDcortain. 

The  Dinmond  Snndstone  of  (Julcondn  \*  a  more  or  less  compact  breccia,  red  and 
white,  without  fossils;  its  exact  age  is  unknown.  Salt  springs  occasionally  break 
•utirom  the  sandstone  or  its  vicinity,  With  the  nulynccnt  limestone,  it  covers  largo 
nrra<?,  in  almost  horizontal  layers;  but  at  the  edge  ol  the  plains  of  Cuddaj)ah  it  rises 
in  highly-inclined  strata  immediately  upon  granite.  Traces  of  coal  are  said  to  exist 
in  the  diamond  aandttone  N.W.  of  Nagpoor,  and  ahnndantly  along  the  valley  of  the 
Nerbudda. 

Bardtcan  Coal. — At  Burdwan  the  character  of  the  coal  is  slaty.  Tlie  genera  of 
blauts  are  partly  English,  some  Australian,  some  peculiar.  Of  the  Englisli  genera 
four  oceur  m  the  cool-mea&wrea,  viz.  SphfnophyHumt  PoaeiteSf  CalamUtt,  and  Pa* 
titpteris. 

Jurauic  oj  Dcccan. — It  has  been  ascertained  by  Messrs.  ilislop  and  Hunter  that 
the  great  trap  deposit  of  the  Western  Ghauts  rests  on  a  snndstone,  with  vegetable 
remains,  chirfly  ferns,  Pecopteru,  Ct/elopteris,  Sphvuojiterh,  Equiselitct,  many  species 
of  Ghssoptrris,  and  the  J' t  rfrbrnria  ItiJica,  \\\nch  aUo  charactrrizes  the  Burdwan 
beds.  At  Godavciy  was  found  the  LepidQtut  Deccanensu  referred  by  Sir  P.  Egertoo 
to  the  lower  oolite  or  liaa. 

TrUu. — New  Red  Snndstone — Red  marl.  The  sandstotie  of  the  Baiulair  hills  and 
Sagar  is  referred  to  this  formation.  According  to  Mr.  James  Hardie,  the  New  Red 
wiUi  salt  may  be  traced  through  the  Baralpur  northward  through  Delhi,  and  there 
eonnected  with  the  salt  and  gypsum -bearing  roclta  III  Lahore,  Moultan,  &c.,  south- 
wards towards  Cntch,  jieriiaj  $  to  Persia,  forming  a  zone  round  i^^c  prf nt  plovnted 
formation  of  Central  India,  and  separating  it  from  the  primary.  .Muiichelkalk  has 
been  obaerved  by  Cnpt.  Straehey,  north  of  the  valley  of  Niti,  Ifimalaya.  The  fosailo 
resemble  those  of  St.  Cassian,  but  the  .-'ju'clos  are  all  distinct.  Twenty-five  species 
were  collected,  belonging  to  the  genera  CeraiUet,  GonialUeSf  ^mtaouiie*,  Spirifera, 
Terebratula,  Choueles  (?),  Pecteftf  Pholadomya. 

Cof^mti/eroui  £lNMi/oar.<~Organic  remains  collected  by  Dr.  Fleming  in  the  lime» 
stone  near  the  bottom  nf  the  escarpment  of  the  aalt  range,  Himalaya,  inoluda  Pre* 
tiueia  cora  and  Athyrit  Rotftii. 

Detemml  Kala  or  aalt  range. — The  chi^  supply  of  salt  is  derived  from  the  range 
between  the  Jhclum  and  the  Indus.  According  to  Dr.  Andrew  Fleming,  the  gyp- 
seous red  marl,  vrith  rock  ?a1t,  lie<?  at  the  very  base  of  the  section,  beneath  the  bitu- 
minous shale,  with  lignites  and  carboniferous  limestone;  and  he  assigns  it  a  place 
among  the  Devonian  rocks,  liowevcr,  leas  pure  roek-salt  and  aalt  apringa  occur  in 
the  outer  ranges  of  the  Himalaya,  in  what  nrc  believed  to  be  Eocene  strata.  The 
bituminous  shales  abound  in  iron  pyrites,  from  winch  alum  is  prepared  exactly  as  at 
Whitby ;  the  mauufactnre  liaa  been  carried  on  b}  the  ancealors  of  thoaa  now  engaged 
in  it  for  eight  geoerationa.  No  foeaita  have'been  found  in  the  aaliferoua  beda  o!f  tba 
Fnnjnuh. 

Silunan.~The  higher  regions  of  the  Himalaya  afford  many  forms  of  Trilobites, 
Molluica  and  Zoophytra,  characteristic  of  the  Silurian  n^rtodi  vciy  dmilar  to  tboN 
of  finropo;  not  ooe,  pcriiap^  apeciiicaUy  identical  with  them. 
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Oh  Onukuean  Imprestunu  from  the  Trias  of  DuaffHtt^M^ 

Bi/  Professor  Harkxess,  F.G.S. 

It  wai  well  knowu  that  footprinti  of  reptiles  were  abundant  in  the  New  Red  Sand- 
•tone  of  DamfKet.  Thote  now  exiiilrited  were  compared  to  leecb-bitet  in  fbrai,  and 
wert  believed  to  be  left  by  cruitaceans.  They  came  from  an  tipper  bed  of  wndbtone, 

quarried  at  Corse  Hill,  north  of  Annnn.  'Vh<*  layers  were  somethnei  ripplo-OUB^ed 
and  channeled  as  if  by  rills  of  fresh  water  trickling  over  a  shore. 

On  the  Anthracite  Deposits  and  Vegetable  Remains  oeeurring  in  the  Lowe^ 

Silurians  of  the  SoiUh  of  .Scotland.    Bt/  Prof.  Harkness,  F.  G 

'i'hese  strata  form  the  high  land  south  of  the  Firths  of  Forth  and  Clyde,  and  have 
a  general  inclination  to  the  N.N.W.  The  highest  beds  are  on  the  northern  side  of 
the  range ;  and  oonnat»  near  Girvan,  of  limettono  and  aandatone,  wilb  foanls  of  the 
lilandeuo  rocks.  To  the  southward,  fossils  nre  rare ;  but  near  the  lowest  part  of  the 
series,  at  Gleukiln,  nine  miles  from  Dumfries,  organic  remains  ure  found  in  beds  of 
anthracite,  resting  on  1500  feet  of  unfeasiliferous  purple  atid  grey  landslonea  an4 
slmles.  The  fo-islls  arc  GraptoiUts  tagittariux,  Dlplograpsus  pristis,  and  D.  ramosui  , 
Siphonotreta  mlcula  occurs  with  the  Graptolites  in  a  thin  bed  of  black  shale  at  tho 
base  of  the  anthradtte  beds.  At  DnfT-Kmnel,  crustaceans  of  the  genus  Dithyrocaris 
have  been  found.  These  fossils  do  not  account  for  the  carbonaceous  matter  in  the 
black  shales,  but  indication"  of  "  fucoids  "  have  been  found;  and  it  is  supposed  that 
much  of  the  hydrocarbon  ul  tliesc  beds  has  been  loat  through  the  influence  of  mecha- 
niei^  Ibreei.  Fnooide  of  the  genera  PaUeockorda  and  (M^itdrUes  are  found  in  tlia 
ripple-markcd  flags  of  a  much  higher  part  of  the  snir  s,  north  of  New  Galloway, 
unacconopanicd  by  anthracite,  but  associated  witli  a  zoophyte  {J^roto-virgularia)  and 
tracks  of^  Annelid  The  anthradtio  beds  were  tnpposM  to  have  derived  their  car* 
«     bonaceoua  matter  from  warweeda  floating  like  the  gnl^woed  of  tha  praaent  daj. 


On  Jfimral  C^areoaL  By  Profeiior  Habknms,  P,G,S» 

Tbia  substance  occurs  in  the  form  of  a  black  pulverulent  aiUty>looking  substanoa^ 
or  a  granular  powder,  in  almost  all  descriptions  of  coal,  but  is  most  abundant  in  those 
beds  which  appear  to  have  resulted  pariially  from  drifting.  This  appears  to  have 
been  the  case  in  Nova  Scotia  as  well  as  in  Great  Britain.  At  Sanauhar,  the  calm- 
stonc  coal,  which  has  a  roof  of  line  indurated  clay,  indicating  tranquil  water,  contains 
little  mineral  charcoal,  whilst  in  the  **  Creepy  coal,"  which  hus  a  flaggy  roof,  the 
charcoal  it  abundant.  Microacopicully  examined,  the  diarGoal  ^roeara  to  eonnist  of 
cellular  or  glandular  tissues ;  the  fibrous  parts  eapadaUy  lemnbla  tha  laslara  of  Aa 
Calamodendra  of  the  Lancaahire  coal-measures. 


On  Annelid  TVewhs  from  the  liej>resm  fa  fires  of  tlte  Millstone  Grits  in  tAc 
County  of  Clare.    By  Professor  Harkkess,  F.G.S. 

I  he  peculiar  markings  regarded  by  the  author  as  tracks  of  Annelid.i  are  best  deve« 
loped  in  tha  certain  greenish  grey  flags  which  occur  at  Kilrush  and  Kilkea^  north  of 
the  Shannoti,  They  have  tl»e  form  of  meandering  tracks,  half  an  inch  across,  with 
crenati'd  marguis  and  a  central  line,  with  cross^linea  betweeu,  apparently  indicating 
Ae  segmenia  of  the  body  and  organi  of  locomotion.  In  the  dark*eoloinred  Amib 
below,  the  tracks  are  sinuous,  but  rarely  crenated,  and  occur  on  the  laminae  as  well 
as  on  the  surfaces,  and  look  like  iilled-up  burrows  of  marine  worms^  and  foaetimas 
termmatc  upwards  at  funnel-shaped  depressions. 


Abstract  of  Paper  explanatory  of  a  Geological  Section,  extending  from  tha 
lOand  of  latOe  Eye  aerou  Oe  Pemntula  hehotm  Ifte  £MlfariM  of  ike  Dm 
imi  Mersey  to  tkn  East  of  Liverpool.  By  Edwabd  Hujll*  F*0JS^  «fA^ 
Geological  Survey  o^Oreat  Britam. 

After  describin;,'  the  section,  whir  h  was  plotted  to  a  natiinl  '^raK-,  extending  more 
than  11  miles  at  b  inches  to  tb?  mile,  with  a  datum  line  of  lUOO  feet  below  the  lervl 
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«f  UglhwaM  ttttli,  Ifr.  Hull  wraioii  i»  ranMurk  tliiC  Hm  turn      mDtfilHit  ftpm 

the  base  of  the  red  marls  downwards  consisted  in  this  neighbourhood  oC  |buv  wottr 
toitkod  aubdirisiona,  which  are  arrangod  vndof  tbo  IbUowiDg  boadti^ 

l9t.  Wateratones. 

2iid.  Upper  suft  red  and  variegated  sandstone. 
Srd.  Cuarse  red  sandstone  and  conglomerate. 
4th.  Lower  ioft  red  and  variegated  Mudiloiie. 

It  has  been  demonstrated  by  the  work  of  the  Government  Geological  SurveyeR% 
that  these  four  subdivisions  are  constant  along  thf  borders  of  Wales,  from  the  Meryey 
to  tiie  Malverna,  and  extend  theuce  into  the  c  nUai  districts,  where,  though  009 
or  oMffO  of  the  subdivisions  are  ocoaaioaaUy  als! nt,  yet  the  atrata  vhieli  do  oociif 
always  present  litlmloijical  characters  by  moans  of  which  they  can  be  arranged  under 
either  of  these  subdiviflaone.  Throtuh  the  knowledge  obtained  from  this  cias8iiic»- 
tioD,  nearly  all  the  fSralle  alTeeting  the  tries,  of  which  there  are  a  great  abundance,, 
have  been  laid  down  on  the  maps  of  the  Geological  Survey,  and  their  amount  of 
dislocation  can  {ronernlly  1>e  onlciilated.  On  the  section,  tiiiie  faults,  the  directions 
of  which  apuroxi muled  due  iturih  and  south,  were  drawn ;  and  ilicir  amount  oi  down- 
dbrow,  varying  ftom  1 050  feet  to  80  feet,  was  marked ;  and  the  total  thickneae  of  tiMa: 

new  red  sandntone  from  the  base  of  the  marls  was  stated  to  be  from  1400  to  1500 
feet^  in  the  district  between  Liver^oi  and  Chester,  in  the  border  countiei^  tb% 
Now  Red  (Banter)  attaina  it»  maximum  tbieknete.   In  the  ehtree  of  Nottingham, 

Derby,  Staiibrd  and  Leicester,  the  2nd  and  4th  members  of  the  series  are  very  thin,; 

or  entirely  absent;  and  th(>  whole  formation  is  represented  by  the  2nd  tnemhor, 
under  the  form  of  cuur>>e  peLUiy  b.tnd:itoue  or  quarlzaso  conglomerate,  truin  iUU  to 
900  foot  ihiek. 

It  wns  shown  that  the  Conglomerate  beds  and  Watcrstones  form  two  conrrlomerilic 
and  often  calcareous  boriaooa;  aitd  that  from  tbe  base  of  the  Waterstones  downwards, 
the  New  Red  Sandatone  might  he  eonaidered  as  a  great  depoiit  of  soft  variegated  aand 
without  pebblee,  separated  into  two  nearly  equal  portions  by  sandstones  of  a  hardev, 

qnidity,  cofirser  prain,  and  generally  conglomeritic  ;  the  «1i(tle  prcsontin':^  fci^w  fvrds 
in  the  Uisiury  ui  tlie  Sew  Red  Sandstone  in  England,  during  ulucU  liiujiiur  physical 
Mnditions  of  sea  and  land  maintained  at  alternate  periods. 

In  application  f  f  the  v.'<irk  executed  by  the  Geological  Survey  in  the  New  Red  Sand* 
atone  districta  to  practical  purposes,  Mr.  Hull  stated  that  we  are  now  able  to  tell  tha; 
depth  below  the  auciace  to  which  the  base  of  the  New  Red  extend^  eo  daat  we  wera 
made  acquainted  with  those  localities  where  (cater'u  paribus)  there  was  the  greatai^ 
probability  of  tindini?  coal  at  nioderate  depths.  Observations  were  tlien  made  con- 
oerniug  the  favourable  and  unfavourable  circumstances  to  be  taken  into  cousiderationi; 
where  borings  for  coal  were  proposed  in  arena  ooeupied  by  the  New  Red  Sandstone^mul 
tho  modific.aioiitt  produced  hy  t'u  pri/I  abfo  presence  or  absence  of  Permian  and  upper 
Coal  Measures,  while  the  absolute  necessity  of  having  aaacci;ra^  knowledge  pt  th<^ 
arrangement  of  tbf  eipMn  around  areae  ooeupted  by  prttlnettva  Coal  Meaw^ree,  in  pider 
lo  aneceai  in  any  ludli  undertaking,  was  atroogly  niged.  * 


tk9  Om'Mk  Map.    the  Northern  Pari  qfjhe  Cqunty  Wickhw,  gephgieiU^, 
eelhtimL  By  J.  B.  Jwtta,  FJi>S^  I^>G>S. 

Mr.  Jukes  Btntnl  tl  ut  the  data  were  all  laid  down  on  the  ^eat  six-Inch  map,  and 
preserved  as  public  documents,  ffc  recommended  the  adoption  of  sbadoi  of  lake  At 
the  felspathic  rockS|  and  green  for  the.hornbleudic  series. 


Mr.  S.  Kmpe  exhibited  several  sections  in  the  neighbourhood  of  Liverpool. 


OenertU  ObserwUiom  on  the  PuUcazoic  Bocks  oj  Germany, 
By  Sir  Roderick  Impbt  Mombmov,  D^CL^  P»RJSL 

This  communication  by  Sir  R.  MurehtiOB  waa  etated  to  he  the  general  oiitlme  of 
i^40lailed  meou^  to  1;^  offejwd  hjy  Jfiot,  Jf,  Monw  i^id  lUii^elf  t«  the  Geolo^BsT 


ftipoat— 1604. 


Sortetv  London ;  lits  clii«f  object  being  to  extend  thp  fourteenth  ebapter  tf  Ui 
reccnily  published  work  '  SUuria,  on  the  Frimcirai  Successiuti  tn  Gt- nnnny. 

To  render  hit  views  clear,  be  •xhibittd  •  km  tabalar  view  iu  which  the  ovder 
•uperposilion  of  all  the  aedimcntary  rocki  of  uemiany  was  given,  from  the  lowest 
known  'grauwacke,'  in  which  no  fouiU  hav«  been  detected,  through  an  ascending 
Mfiei  of  Silurian^  Devonian,  Carbooirenma  and  Fteinian  fo«dki;  tbe  latter  tfwriaid 
hy  the  Triat  or  lowest  ponp  of  tbi-  mesozoic  or  secondary  rocks. 

Referring  to  Bnrranac's  remarknblo  work,  tbe  '  Rassin  Sihirien  de  Bobeme,'  he 
Arst  sketched  briefly  how  a  vo!»t  pile  of  uniu&siliferuuis  schistose  rot  ks  was  fiucceed«rd 
tear  Ptragve  by  what  that  anthor  tenned  his  '  Zone  PrimordiaU  ,'  \Mth  its  TriloUteo, 
Cystldcn-  nr  d  Ortliidfe  (thr  rqnivnlent  of  the  Lingula  flags  of  North  Wales  nr 
basement  Silurian  rocks  of  the  Geological  Surreyors  of  Britain),  and  how  that  was 
Mlowed  by  an  enormous  man  of  icnista,  eoarse  griu  and  quaruites,  rrierred  1^ 
Barrande  from  ita  fotsils  to  tlie  age  of  the  great  mass  of  Lower  Silviiaii  (Lbmdeilo 
and  Caradoc).     orif^insliy  published  in  the  *  Silurian  System.* 

The  only  characteristic  representatives  of  ibe  Upper  Silurian  knowu  lu  Germany 
oecur  in  tbb  district  of  Bohemia,  where  a  considerable  thiekness  of  shale  and nomlcSl 
by  limestones,  represent  the  Wenlock  and  Ludlow  formaiion  of  Britain.  Scv(  ra7, 
however,  of  the  speeiea  which  in  Enaland  are  typical  of  the  one  and  the  other  of  these 
locks,  occur  in  the  lame  Boheinian  bed ;  I.  e.  Ludlow  roek  feme  are  mixed  up  with 
•thers  in  a  stratum  occupying  the  place  of  our  Wenlock  shale. 

In  the  Sovithem  ThUnngerwnId  nnd  in  the  parti  of  Snxony  to  the  east  of  it,  th? 
aacending  order  from  a  great  unfossthierous  base  (cblontic  aiui  quartzose  grauwacke 
date)  ia  sueeeeded  by  the  Lower  Silurian,  described  as  such  by  Geinifz,  Ricbter»  Bo- 
gelhnrdf  ntid  otlirr  native  freolopists,  hrrnii-'C"  it  is  charged  with  Ncrpitr«,  Oraptolites 
and  Trilobiles,  including  Ogifoia  Buchii,  with  I'rinuclei,  Orihides  and  other  Silurian 
Ibssils  which  oecnr  in  black  date  with  some  limedmica  and  shale.  With  the  Ibesila 
aimnierated  the  ascending  series  stops ;  there  being  no  trace  of  Upper  Silurian.  Tb* 
Lower  Silurian  slates  are  there  at  once  covered  transgressively  by  the  Devmtian, 
and  chiefly  by  the  Cypridina  achista  ami  Ciymenia  limestone  (Krameiizel  stein  of 
the  Rhine).  The  latter  rocks  contain  a  remarkable  number  of  plants,  discovered  hy 
M.  Richter,  of  %"cry  pcnilinr  fonnst,  and  which  are  about  to  be  described  by  ProC 


Ibrmis  strata,  vit.  micaeeotis,  brown  and  yellowidi  sandstimes,  with  {Jants  well 
known  in  deponts  of  that  age.  Near  Hof  this  group  contains  limestones  with  Pro- 
duct! of  specie^  ktiowu  in  Britain  and  France*  aa  ibrnierly  pointed  out  by  IW. 
Sedffwick  and  the  author. 

llie  Devonian  and  Lower  Carboniferous  rocks  hare  been  subjected  to  die  sasae 
undulations,  nnd  are  perfectly  conft^rmr\ble  to  each  other,  nnd  in  the  southnnTjiost 
exteemity  of  the  Thtiringerwald  are  seen  to  be  abruptly  separated  from  the  coal- 
Mds  "SintUHMtn  Otbirge"  composed  of  grey  sandstone  and  selnst,  which,  di«iig«l 
with  numerous  common  coal  plants,  are  oAen  worked,  (o  a  small  estCIH^  Qndern 
very  great  thickness  of  tlie  Kothe-todte  liegtnde,  or  iiowcr  Red  Sandatone  ef  Biig^ 
laud. 

The  Harz  Mountains  are  entirely  deficient  in  the  vnfossilifenms  bottom  loeka  ut 

Euht  inift  and  the  Tliiiringerwald,  and  also  nf  the  great  devt'lnpmrnt  of  I^tnv,  r  *^il^ria■ 
exhibited  in  each  oi  those  chains.  The  sedimentary  rocks  of  the  Harz  which  Prof. 
Sedgwick  and  the  aathor  examined  togetlier  on  two  former  oeeadoiis,  first  in  the 
jear  182B»  and  afterwards  in  1839,  are  so  dislocated,  and  so  oAen  inverted  in  posi- 
tion, as  explained  in  n  former  comnmnicalion,  that  tlieir  tnie  ]thy«?ical  order  5?  rarely 
to  be  detected  amid  the  confusion  which  has  been  nruUuctd  by  tlie  eniption  of 
mnltes,  porphyries,  diorites,  hypenthene  and  other  Igneous  rocks,  as  well  as  by 
fiir  metaniorphism  which  large  mosses  hnvr  iniflprjirnnr  ;  the  schists  nnd  slates  having 
been  often  converted  into  massive  "  hornstune  "  around  the  chief  masses  of  granite. 

The  author,  h«iwever,  expressed  bis  belief,  that  all  the  members  of  the  Devonian 
group,  or  Rhenish  grauwacke  of  the  Germans,  from  the  Spirifer  sandstone  and  slates 
upwards  through  the  Wissenbach  slates  ruA  Kifel  limcstnno,  to  ti  p  ITpper  or  Cly» 
menia  limestone,  are  there  present,  aiui  that  these  are  succeeded  by  sume  schists 
oAen  in  the  slate  of  Kiesel  Schiefer,  by  others  containing  the  well-known  i'saMsneaifw 
Becheri]  whilst  in  one  tract  rock;?  of  this  Lower  Cnrhontferous  age  consist  of  a 
dark  limestone  with  characteristic  tossils  of  carboniferous  age,   'llie  coroparisoo 


of  the  Lower  Carbon i- 
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frhich  has  been  worked  out  in  some  detail  by  M.  Adolphe  Roiner,  who  is  still  occu- 
pied in  that  labour  and  in  comjiloti?!?  a  map  of  this  highly  complicafed  trnrt,  wn>'  in 
a  general  sense  approved  of.  But  iii  a  future  coinnmnicaiion,  the  author  and  his 
Companion  Pn  f.  Morris,  will  endtBVOUr  lo  show,  in  relation  to  one  of  the  opiniontof 
M.  Homer,  that  in  reulity  all  the  strata  in  the  Harz,  including  the  Wisseiibach  slates, 
aiay  be  found  to  occupy  the  same  relative  position  as  in  the  region  of  the  Khine. 
The  ditef  obfccl  of  Sir  R.  Mtircbison  in  reviriting  the  Han  region  waa  to  deter- 
nine  if  certain  rocks  in  its  eastern  extremity,  which  have  been  laid  down  and 
ftrjapped  as  Silurian  by  M.  Adolphe  Hiimpr,  are  really  of  that  age:  he  reminded  his 
auditors  that  it  was  just  in  thisi  tract  that  Prof.  Sedgwick  and  the  author  himself 
anticipated  liAecn  years  ago  that  the  oldeat  foeki  of  the  chain  would  be  found.  The 
discovery  of  tl»e  fossils  which  decide  the  case  is  due  to  M.  Jas^che  of  Elsinburg,  and 
M.  Biscbof  of  Miigdeiprung.  In  one  small  boss  of  limestone  (not  exceeding  10  feet 
in  thlekneas)  and  anbordtnate  to  the  ilatea  on  the  N.B.  flank  of  die  mountains,  the 
Ibnner  has  discovered  fossib  uf  the  genera  Orthis,  I'erebratula,  Leplana,  Spi* 
rt/er,  PettiamcrNt,  Trilobitet,  &c.,  few  of  which  are  British  species,  though  others 
more  numerous  are  identified  with  Boheii>ian  fossils  described  by  Barraudc  from 
his  uppermost  Silnrian  stages.  At  Magdesprung  the  limestone  subordinate  to  a  great 
thicknei-9  of  greywacke  s  tii  t  and  flagstone  was  formerly  alluded  to  hy  l*r  if  Sedg- 
wick and  the  author,  who  in  tlieir  hunied  visit  detected  no  oi^anic  remains  except 
Enerinite^  though  thiey  were  aware  that  TtiloUtet  had  been  found  there  many  yeara 
ago  by  M.  Zinc&n*  Looking  to  the  mintrnl  aspect  of  tliese  schists  and  limcalones 
which  differ  from  any  others  in  the  Harz,  and  judging  from  the  f(>??il?,  the  ereater 
number  of  which  are.  of  types  more  ancient  than  those  of  anv  known  Devonian  rock, 
die  author  balieres  that  the  grauwaclce  aronnd  Han^rode,  in  wliich  limestonaa 
protrude  at  srvrrnl  otiu  r  places  besides,  may  be  referred  to  the  uppermost  Silurian, 
and  placed  on  (he  same  level  as  one  of  the  highest  stages  of  M.  Barrande.  The  flag* 
atooca  of  thfa  uppermost  Silurian  grauwacke,  which  iiaa  much  the  aapeet  of  the 
Achraath  paving-stones  of  Forfarshire,  are  remarkable  in  containing  a  Calamite  or 
Knorrin.  which  ia  tlie  laigeat  plant  ever  acen  by  the  andior  in  rooia  of  auch  h^gh 
antiquity. 

In  the  Rhenish  country  It  was  found  tliat  the  Wiaienbach  and  Canb  riatet  had  l>een 

perfectly  identified  by  the  brothers  Saru^br  rn^-  r  tlirough  a  community  of  fossils,  and 
that  Clymenis  had  been  found  in  the  Cypndina  schists  of  Nassau ;  thus  identifying 
tlieee  rocks  with  the  Kramenxel-ttein  or  Westphalia.  The  moetatriking  new  di»- 
covery  in  this  region  is  one  with  which  the  author  was  unacquainted  wh«n  he  pult* 
lished  his  recent  work,  viz.  that  tlie  qunrt?  rocks  of  the  Taunus,  about  whose  place 
in  the  series  so  much  discussion  has  tai^en  ulace,  are  now  found  to  be  the  youngest 
of  all  the  rocks  on  the  right  bank  of  the  Rhine.  In  their  trend  to  the  E.S.E.  they 
part  witli  tlieir  highly  nietnniorphosed  character,  and  being  regularly  bedded  and  in- 
tcrlaminated  with  shale,  have  there  been  shown  by  M.  Luawig  of  Nauheim  (in  maps 
and  BK^ona)  lo  overlie  the  aeriea  of  Rheniab  Devonian  roclc^  eonibting  of  aaeending 
order  of  alatce,  Spirifer  sandstone,  Wissonbach  slatet,  Rifbl  limestone,  &c.  In  these 
overlying  qnartzites  large  plants  like  Culamitc?  linvo  been  di'^covpred,  and  as  they 
lie  transgrcsaively  upon  the  Devonian  rocks,  tiiey  arc  considert  J  lo  be  of  the  Lower 
l^rboniferotis  age. 

Of  the  Permian  rocks  arnnn  !  tlie  Hare  and  TIninngerwald,  Sir  Roderick  then 

Eve  an  account,  iu  which  he  pointed  tpecially  to  the  enormous  thickness  of  their 
le,  I.  e.  ^  Rothe^todte  liegende  (the  Lower  Red  Sandatone  of  England).  Ha 
corrected  the  error  of  supposing  (hat  any  appreciable  amount  of  coal  occurs  in  this 
deposit;  tho  niitipri)  us  fontid  rit  Wetlin,  Ilt^K'nau  and  other  places  being  in  a  grey 
and  totally  distinct  matrix,  tnlaely  bcucaili  ail  the  red  rocks;  though  rare  and 
partial,  thin  coiirtea  of  coal  are  seen  in  one  of  the  divisiona  of  the  "  Rothe-todte 
licgendr,"  the  chief  of  which,  in  Saxony,  has  afibrded  the  remarkable  Permian 
flora,  described  as  such  by  Gutbier  and  Uviactx  iu  their  '  Permische  System  in 
Saebaan.'  On  the  other  hand,  at  Rotheberg,  near  Eisenach,  thene  red  roclu  have 
bean  pierced  to  a  depth  of  al>out  1 200  feet  without  offering  a  trace  of  coal,  and  at 
Elfienach  a  boring  commenced  at  8f>0  fe»'t  hf'ncfitli  their  cniiirlnniernte  summits,  has 
been  made  to  the  depth  of  2000  feet  mure,  tiie  whole  in  tins  l^uwcr  iied  SaudstonC| 

without  mebing  thn  Carbonlfaroua  aariea. 
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The  characteristic  plants  of  this  rock,  as  seen  at  Rifhauser  and  Rinenarh,  ire 
silicified  I'l^aroiiitcs.  The  uppermo^it  beds  ol'  the  ilothe-todte,  of  a  greyuh  aiiti  iighl 
colour  ('*grau  h'egende"  and  *'  weiss  liegendo  are  expoitd  in  MtanU  MdioM  Ml 
the  N  F,.  flank  <  f  th--'  Ttmringi rwald,  where  ihey  ire  ivnUMIlted  bj  Mtnwimil 
•ehisU  and  the  Kupier  Schiefer  with  its  fotaii  fithee. 

The  SSeebetein  ofl^n  in  its  ctetaOi  aH  tlioM  mineral  nnd  aoologicnl  dierineHcnt 
which  have  been  pointed  out  in  the  works  of  Sedgwick  and  King,  the  one  on  the 
Mngnpsian  Limo-*rnj)p,  the  other  on  the  Permian  fossils  of  England  ;  the  principal 
diiitiiictioQ  in  Germaiiy  consisting  of  enormous  interpolated  masses  of  gjrpsum.  Sir 
Roderick  then  explahied  wbjr,  in  proposing  the  word  I'ermian,  he  hM  inither  in* 
eluded  in  t\m  group  a  certain  portion  of  schistose  fu  d  ))!iri!v  aJcareons  rH  rockt 
^btch  everywhere  overlie  the  Zecbstein  or  Magnesiun  iiniesione,  and  often  con- 
ftitate  ridgee  eepetnted  from  tbe  *'  Bnnter  Sandrtein/'  propcily  so  enlled,  vr  ben  «f 
ibe  Trias.  In  tbie  way  he  considered  the  Permian  (which  in  Ruksie,  whence  hei 
derived  the  name,  has  mottlfd  rnppfr  sandstones  witli  pbint*  Pint]  fo?(f*lonipr,Ttf*8  far 
above  the  Zcchstpiii)  to  be  an  uudvr  Triua  ;  the  Zciiiiaiuui  iiuicstonu  being  p]acti4 
between  two  red  fonnatioas. 

Thotigh  only  indirectly  connected  with  the  object  of  this  communicatifm,  flio 
tabular  view  exhibited  the  chief  divisions  of  the  true  Uermau  Trias  or  base  of  th« 
aeeondaiy  rooka  with  its  proflision  of  large  Satnrians ;  attention  being  specially  cidM 
to  tlie  entire  change  of  animal  life  in  passing  from  the  Permian  or  uppermost  Palaeo* 
zoic  into  this  lowest  Mcsozdic  or  secondary  rock,  though  the  one  was  perfectly  con- 
formable to  the  oilier  :  in  other  words,  h<e  demonstrated  how,  in  the  long  Ltpee  of 
time,  the  primavil  ereatnrea  bad  dwindled  away  and  finally  esplredt  to  bo  raoooodad 

entirely  new  creations. 

ill  the  course  of  this  exposition  Sir  Roderick  also  called  particular  attention  to  the 
recently  pnbUebed  geological  map  of  tbe  Tbiiringerwald  by  M.  Oredner,  in  wbiob 

many  minute  lithological  distinctions  are  marked,  and  everything  connected  with  tbe 
order  of  the  rocks  above  the  conl,  and  all  the  stages  of  the  secondary  rocks,  most 
correctly  inserted.    The  only  desideratum  is  that  the  German  author  should  apply 
thereto  the  distinctions  of  A/.uic,  Silurian,  Devonian  and  Lower  Carboniferous;  niQ, 
o(  which  natural  divl>ions  are  included  iit  his  older  and  younger  'Grauwacke.' 

In  sneaking  generally  of  the  Carboniferous  rocks  of  the  Continent,  Sir  Roderick 
expoeea  to  tbe  £etion  new  platee  of  a  work  1^  tbe  able  Belgian  paleontologist,  M.  da 
Koninck,  illustrating  uU  the  forms  of  slulls  which  have  recently  been  discovered  in 
the  Carboniterous  limestone  and  shale  at  Bieiberg  in  the  Carinthiau  Alps.  He 
alluded  to  the  circumstance  of  Prof.  Sedgwick  and  himself  havine,  twenty-five  yeare 
ago,  first  mentioned  some  striking  species  of  large  Producti  well  known  in  Britain^ 
wliich  thev  found  in  that  locality  ;  out  the  Belgian  P^ofes^f1r  b.is  much  augmented  the- 
list  in  the  work  about  to  be  published  at  Vienna,  which  records  the  remarkable  fact 
tbat  out  of  eeeenty-five  spedet  twenty-five  only  are  new,  tbe  renudnder,  or  fifty,  being 
forms  identically  similar  with  those  of  the  same  age  in  l}elt,Muni,  France,  Britain  and 
America ;  thus  proving  tbe  very  wide  if  not  universal  dililuion  of  tbete  anoiaat. 
marine  animals. 

It  was  further  stated,  that  Hermann  von  Meyer  has  collected  materials  to  prove 

th'At  the  Archegosanms  of  the  coal  of  Saarbrnck  is  as  tnic  a  Labyrintliddont  Saurian 
as  any  one  of  the  Trias.  Sir  Roderick  al&o  adverted  to  a  very  curious  discovery  of  a 
rieUy  fiMwilifeffoae  man  of  wbite  and  pink  rouschelkalk  to  tbe  north  of  Halte  bf  - 
M,  (liehcl,  which  Prof.  Morris  and  himself  visited  v  ith  tli  it  palaeontologist,  and 
which,  besides  characteristic  shells  of  tbe  Muschelkalk,  coutaias  forma  never  befora 
seen  in  that  formation. 

In  commenting  upon  the  spread  of  the  Trias  through  Europe,  tba  author  specially 
called  attention  to  a  letter  just  received  from  M.  de  Wniouil,  nnnouFicin;;  tli<;  dis- 
covery of  true  Muschelkaik  in  several  parts  ot  Spain,  accompanied  by  numerous  fosulsb 

The  comronnieation  terminated  with  a  generd  rinuni,  in  wbicn  tbe  audior  par- 
tlcul  irly  dirrcted  attention  to  a  roughly  coloured  map  of  Germany  in  which  he  iiad 
inserted  the  main  direction  of  the  PaUeozoic  rocks  of  the  Rhenish  Provinces,  Saxony 
and  Bohemia,  as  being  the  prevalent  strike  from  N.E.  to  S.W.,  wbllet  in  the  liars, 
N.  Tbiiringerwald  and  the  Riesen||ebirge,  depoeilt  of  the  same  age,  L  e*  from  Silu- 
rian to  Lower  Carboniferooe  inclunve,  had  bceii  wrapohid  into  a  tcMimraiitor  JM«W»/ 
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and  S.E.  direction,  accotuoanicd  by  extraordinary  metamorphiiin  OOCMioil«d  by  tht 
iotrusiou  of  granites,  porpnyries,  and  other  erupuve  agciiu. 


Sir  R.  I.  MuacRisoN  exhibited  a  slab  of  Old  Red  Sandstone,  sent  by  his  old  friend 
nnd  cfindjutor  tlic  lu  v,  T.  T.  Lewis,  the  cliiof  contri!i:it -  r  to  the  ehicidation  of  Silurta, 
wlto  had  lately  discovered  rippled  surfaces  and  trail*  of  animals  in  the  Old  Red 
SMidtloae  of  Puddiettone,  neftr  LeomitifMr.  Tha  tnckt  were  of  two  ktnds,  one  set 
periiape  piodqeed  hf  ft  nolliue,  die  other  by  %  cnattaoean. 


On  the  Structure  of  Lunar  Volcanic  Crotera* 
£y  James  Nasmyth,  F.Ji.A.S. 

Thii  commmdeotioil  was  illustrated  by  a  model  of  the  lunar  volcano  Copeniieiil 
and  a  diafram  of  Simpeliiu ;  eaeh  of  which  oonalats  of  a  plateau,  with  eeolral  eonee 

Kirrountlerl  ])y  a  ring-shaped  elcrntion,  exhibiliiii;  concentric  ridges  or  terraces. 
The  circular  elerations  were  supposed  to  have  been  formed  by  the  accumulation  of 
materials  erupted  with  great  ene^  to  various  distances,  according  to  the  intensity  of 
die  force;  giving  riie  to  concentric  ridges,  or  terraces  of  depasitum,  which  are  oftra 
nearly  entire  circles,  one  within  the  other.  Besides  these,  there  are  other  terrnccs, 
forming  only  segments  of  circles,  within  the  principnl  rings,  which  were  attributed  to 
Ae  agency  of  landslips :  these  in  most  instances  correspond  to  notchee  in  the  edge  ol 
the  crater,  from  whicii  tliey  liave  slipped,  and  t'lcir  debris  has  rolled  over  the  plateau, 
towards  the  centre.  The  central  cone  was  attributed  to  the  last  expiring  effort*  of 
the  eruptive  action. 

In  the  discussion  which  followed  the  reading  of  his  pager  on  the  above  aolgec^ 

Mr.  Nasmyth  took  occasion  to  state  as  the  result  of  a  very  long  course  of  most 
careful  observations  and  mature  reflection  thereon,  that  be  is  convinced  and  satis- 
fled  that  DO  oefvvt  Toleanie  aetioii  exiata  now  en  the  anrfaee  of  the  moon;  that  he 

considers  volcanic  action  to  result  from  the  forcing  np  through  the  cooled  and  con* 
soiidated  surface  of  a  planet  of  some  portion  of  the  yet  remaining  molten  matter 
of  which  all  planets  in  their  normal  condition  consisted ;  that  as  the  mass  of  the 
moon  je  only  about  •^nd  part  of  that  of  the  earth,  while  its  surface  is  the  -rV^h ;  and 
as  the  compMrativc  rate  at  wliich  such  masses  in  pl  trt  ts  mol  down  from  hti  original 
molten  condition  is  in  the  relative  ratio  of  their  ma«s  divided  by  their  suriace,  the 
moon  mutt  have  become  a  cooled  and  coniolidated  planet  agee  sooner  than  the 
earth,  and  its  active  volcanic  a^ra  have  torminateil  proportionably  sooner;  that  for 
these  reasons  he  considers  volcanic  action  as  an  expiring  phenomenon,  and  that  in 
the  lapse  of  time  all  active- volcanoee  will  cease  on  the  earth,  as  he  is  satisfied  they 
have  long  ainee  done  in  the  moon.  - 

On  the  Subdivisions  of  the  Paftrozoir  Nocks  of  Scotland.    Sy  D.  Page. 

Mr.  Page  commenced  by  remarking  the  present  undetermined  superposition  and 
relations  of  these  strata,  and  the  frequency  of  such  aUasions  in  published  works  a% 
chat  the  "older  rocks  of  Scotland  seem  to  bclmig  to  the  Lower  Silurian;"  "the  old  red 
sandstone  and  carbonifcrotis  system  appear  to  graduate  into  ( neb  other;"  and  more 
recently  still,  "  the  carboniferous  rocks  of  Scotland  admit  of  no  subdivision."  Such 
atatementt,  he  thought,  muet  arise  either  ftom  the  limited  obeemtionc  of  the  wrileri, 
or  from  their  acquaintaiicv  only  with  tlie  published  descriptions  of  Scottish  rocks,  as 
giveu  to  tiie  world  twenty  or  thirty  years  ago.  Having  directed  attention  to  several 
sections  taken  across  the  Scottish  basin,  from  the  Grampians  on  the  north  to  the 
Lammermnir  on  the  aouth,  he  passed  over  the  lower  slates  and  old  greywache  gtitti 
which  were  ^  et  imperfectly  determined— and  which  he  woubl  r«»serve  for  another 
occasion — and  commenced  his  propoeed  subdivisions  with  mch  strata  of  the  old  red 
aandetone,  or  Deronian  roehs,  which  contained  remaine  of  fishee.  By  takin?  thia 
starting-point,  or  basis,  and  whi(  h  was  the  same  as  lliat  advocated  in  Sir  Roderick 
Murchison's  recent  work  ^iiiirin,'  he  cut  oif  a  considerable  portion  of  strata  hitherto 
claiised  with  the  old  red  sandstone,  believing  they  would  yet  be  found  to  belong  to 
Silurian  ftrata,  aa  wotild  also  be  other  underlying  schists  hitherto  classed  with  the 
Clay-slate  system.  The  old  red  sand!*tone,  as  thus  based,  was  subdivisible  into  three 
great  groups^  which,  in  the  absence  of.  better  terms,  be  would  designate,  "  Lower  or 
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grey  grou]),"  the  "  Middle  or  red  <::roup,"  .ind  the  "  Upper  or  yellow  group."  The 
grey  group  consUted  of  laminated  fiagsiones  aud  rusty-coloured  sandatoaea,  with  occa* 
rionu  bedb  orearboiiaeeout  ibalee.  l*h«  teeond  group  eonciatcd  of  red  and  dioeohle* 

coloured  sandstones  jind  canglumcrates,  with  beds  of  cornstone  or  concietionarv  lime- 
stones ;  and  the  upper  group  of  thick-bedded  veiluw  sandstones  and  variegated  marls. 
The  lower  and  middle  groups  were  typieallv  developed  in  Forfar  aud  Fife,  the  upper 
^roup  especially  in  Fifcshirc.  In  mhdo  of  the  conglomerates  (which  were  simply  con-* 
solidatcd  gravel  and  shingle)  there  were,  lie  tliouirlif,  evidences  of  "  ice  drift"  in  the 
•moothed  and  scratched  boulders,  particularly  in  their  peculiar  aggregation,  wliich 
was  strielly  analof^out  to  the  piling  up  of  ibingto  and  gtmrel  and  clays  on  the  Aretie 
shores,  ns  described  by  Deas  and  oilier  Arctic  vo\  ager?.  Palceontologically,  the  lower 
or  grey  group  was  characterized  by  abundant  terrestrial  vegetation,  by  ichthyolites,  as 
the  Cbeiracantlins,  Osteolepis  and  other  spiny-finned  fishes  described  by  ProK  .Agasuz, 
and  by  crustacean  remainst  as  those  of  tne  Plerygotus  and  other  undescribed  sessile* 
eyed  genera.  The  red  group  was  entirely  void  of  vegetables,  and  characterized  mora 
especially  by  tlie  CephaTaspis,  Coccosteus  and  other  bony>cased  fi«hes;  and  the  upper 
or  yellow  group  by  such  fishes  as  the  Holuptyehius,  Plat^rgoathus,  and  other  ordinary 
finned  fislie-i.  With  reg  inl  tn  the  carboniferous  systen),  as  developed  in  Sr  i  tland,  ho 
proposed  to  divide  it  into  three  or  four  great  groups: — Ist,  "The  lower  conl-nriea- 
sures;"  2nd,  "The  mountain  limestone;"  3rd,  "The  millstone  grit;"  and,  4th, 
"  The  upper  or  true  coal-measures."  The  lower  group,  mineralogically  speaking* 
consisted  of  thick  while  bedded  sandstone  (Crnigleith  and  St.  Andrew's)  beds  of  fire» 
^avi  shale,  thin  seams  of  coal,  aud  peculiar  beds  of  freshwater  or  estuary  limestones 
— 4iis  timeatone  being  thick  and  compact  as  at  Burdiehouse  and  Burntisland ;  or  tkia* 
nnd  entirely  composed  of  shells,  as  in  the  east  of  Ftfeshire.  The  mountain  limestone, 
though  not  so  fully  developed  as  iu  Derbyshire  and  Yorkshire,  was  yet  characterised 
by  the  same  marine  fossils,  viz.  corals,  testscea,  and  fishes.  The  millstone  grit  was 
verv  imperfectly  developed ;  but  the  true  or  upper  coal-measures  were  fully  developedt 
and  consisted  of  frequent  alternations  of  sandstone^,  firt^-clays,  shales,  coals,  ironstones* 
and  impure  limestones  not  containing  encrinites  ur  marine  fossils.  Palseontologically 
speaking,  the  lower  group  was  well  marked  off  by  the  marine  beds  of  tlie  yellow  sand- 
stone beneath,  an  l  the  mountain  marirsr  limestone  above,  hs  organizations  were 
more  of  an  estuary  character,  and,  though  containing  many  of  the  same  vegetables  as 
<1m  true  coal-measures,  ho  tmiight  they  indicated  frequent  mecific  distinctions.  The 
mouotain  limestone  was  also  well  defined,  whether  in  its  siiales  or  Umeitoiica-^ila 
organisms  being  strictly  marine  in  rharactor,  nnd  not  to  be  mistaken  ;  namely,  corals, 
encrinites,  shells  of  the  Productutt,  Terebruiulu*,  Spirifer,  &c.,  and  occa«ioual  I  rilobitcs. 
The  millstone  grit  and  upper  coal-meaaures,  though  containing  bands  of  musid-lika 
shells  and  teeth  of  the  Megalichthy  ^  ivore  principally  characterized  by  those  Sigillaria, 
Stigmaris^,  Tree-ferns,  Calaniitcs,  and  other  plants  which  mark  all  true  coal-fields. 
Restrietmg  himself  to  the  series  above  deicribed,  he  avoided  the  constderation  of 
some  upper  sandstones,  &c.,  which  appeared  to  belong  to  the  Permian ;  he  Would 
propose  for  Scotland,  at  least,  the  following  subdivision  of  the  old  red  =Mtidstone  and 
carboniferous  systems; — Carboniferous:  1.  upper  coal  measure;  2.  mountain  lime- 
Stone;  3.  millstone  grit;  4.  lower  coal-measures.  Devonian;  Upper  yellow  group ; 
middle,  f>r  red  group;  lower,  or  grey  group.  Adopting  the  maxim  that  the  fullest 
development  of  strata  should  be  taken  as  the  typical  classification,  Mr.  Page  coo- 
duded  his  expositioii  by  suggeiting  the  adoption  or  the  **  Ydbw  ^up  "  of  the  old 
red  sandstone  and  the  **  Lower  eoaI«mea8ttfei "  into  the  publishea  clainfieationa  of 
British  deposits. 


On  the  Structure  and  Terhfre  of  Sh  ati/ied  Ix'ocks,  as  a  means  of  determum^ 
the  Conditions  under  winch  they  are  fortned.    By  D.  Face. 


Mr.  PsACB  exhibited  specimens  of  Old  Red  Sandstone,  containing  bitumen  and 
iilicified  wood  (?),  from  Gallows  Hill,  near  Thurso,  nnd  others  from  the  daHc  flag- 

f!ff>tu>!i!  of  Wick,  Caithness;  also  examples  of  the  Wick  flagstone,  containing  layers 
ut  broken  and  comprewcd  shelb  (.')  larger  thou  the  "  (/ydas  "  found  by  Mr.  Dick  at 
Thutio,   
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Afr.  J.  PttcB  Invited  ailentlon  to  tlie  geology  of  •  little  dblriel,  of  eaii)onfiWoOt 

limestone,  at  Llyiracn  and  PtnmaPTi  Rhos,  near  Abergele.  Tlie  drift  here  auumed  * 
four  distinct  appearances:— 1st,  ftattish  boulders  of  micaceous  sandstone,  with  Tere- 
liratuin,  were  strewn  orer  tbe  surface  of  the  elevated  sheep  pastures;  2nd,  the  slopM 
towards  the  sea  were  thicklj  covered  with  drift,  composed  of  native  limeatone  in  • 
semi  bonldered  state,  often  scored  with  pnrallcl  lines,  the  fragments  beinj  somctfmes 
IH  inches  across ;  3rd,  drift  of  very  smooth  pebbles  of  limestone,  in  a  matrix  of  highly 
cooiminnted  lime  gravd ;  4tli,  a  gravel  pit  at  Tyn-^eoed  ecmtained  oare  eea^wnd 
and  gravel  of  small  pebbles  like  the  present  bcacli :  one  of  the  pebbles  nad  been  per* 
forated  by  tbe  Cliona.  There  were  also  lumps  of  clay  stuck  over  with  pebbles,  'rhis 
•pot  was  now  three-«{iuuters  of  a  mile  inland,  and  300  or  400  feet  above  the  sea  level. 


On  the  former  probable  existence  of  PaUeozoic  Glaciers, 
By  Profesaor  A*  C.  Ramsat, 

Admitting  the  probability  that  the  eafth  may  have  eooled  down  tttm  a  uolletl 

condition,  the  author  is  of  opinion  that  no  trace  of  t!int  refrigeration  can  be  detected 
(as  rcganis  the  climates  of  tbe  globe)  since  the  formation  of  the  oldest  fussiliferous 
atrata ;  or,  in  other  words,  the  intemu  heat  of  the  planet  haa  not  by  radiation  exer* 
cised  a  climatal  influence  within  any  of  the  known  geological  perioM*  The  ^urian 
fauna  is  not  es.<cntin1Iy  tropical  in  its  chorncters.  Ihe  Coal-measure  flora,  once  con-* 
sidered  tropical,  has  more  lately  been  pronounced  by  Dr.  Hooker  indicative  of  a 
moiet,  equable,  and  probably  a  temperate  dimate ;  and  if  the  Ammonites,  Nautili, 
and  reptiles  of  the  (Politic  and  Cretaceous  epochs  in  these  latitudes  really  lived  in 
warmer  seas  than  ours,  the  circumstance  must  be  referred  to  changes  in  physical 
geography  rather  than  to  any  direct  climatal  eflbeta  produced  by  internal  heat.  He 
then  proceeded  to  ^low  evidence  that  gladers  ana  icebergs  had  existed  in  these 
latituues  dtiring  a  part  of  tbe  Permian  epoch,  and  thnt  also  in  the  secondary  rocks 
there  were  probable  traces  of  the  same  actions  ia  some  of  the  beds  of  the  Bunter 
sandstone. 

Where  the  Permian  rocks  arc  Tic-t  derelopcd  in  the  central  counties  of  England» 
tbev  consist  of  interstrattfications  of  red  marls  and  calcareous  sandstones,  in  the 
higher  part  of  which,  near  Bnville,  ate  (wo  beds  of  ealeareooa  conglommte.  About 
200  feet  above  the  highest  of  these  is  a  mass  of  trapoid  breccia,  which  ia  again  sue- 
ceeded  by  marls  and  sandstones.  Excepting  a  fragment  of  the  stem  of  n  tree  fnnnr! 
by  the  Geological  Survey  in  tlie  calcareous  conglomerate,  no  Permian  fossils  have 
been  found  in  these  rocks  in  the  areas  referred  to  in  thit  notiee.  Above  the  Permian 
rocke  tlie  Bmiter  sandstone  haa  been  divided  as  follows : — 

6.  White  and  brown  pandstonei  with  interstratification  of  marl* 
4.  Upper  variegated  sandstone  (mostly  brick  red). 
3.  Coarse  sandstone,  conelomento,  and  pebUt  bcdt. 
2.  Lower  vari^ated  aandUtone  (mostly  brick  red*). 

1.  Permian. 

The  tranpoid  breccias  f  occur  on  the  flanks  and  summits  of  parts  of  the  Malvern 
and  Abberit-y  range,  where  they  rest  directly  on  tiic  Siiuiian  strata.  On  the  banks  of 
the  Severn  near  Stourport  and  Bewdley,  Woree*tenhiro«  and  in  an  isolatcci  natch 
about  five  miles  west  of  Bewdley,  they  lie  upon  the  coal-tncajtircs ;  in  the  neighbour- 
hood of  Envilte,  Worcf^scershirc,  thcpr  occur  near  the  top  of  the  Permian  strata,  and 
thev  form  the  highest  e  xposed  Penman  beds  at  the  southern  end  of  the  South  StaJP* 
fordshtrc  coal-field,  where  tlicy  constitute  the  range  extending  from  (  I  nt  Hills  to 
the  Bromsgrovc-Lickey,  &c.  They  vary  in  thickness  from  about  100  to  300  feet  ac- 
cording to  locality. 

The  fragments  found  in  the  breccia  are  not  derived  from  the  Permian  beds  lower 
in  the  series  on  which  it  rests  I'n  S  )ut!i  Sliiffordshlrc  and  near  I'Dvillc,  Tior  vot  from 
tbe  Coal- measures,  Old  Red  Sandsiune,  and  Silurian  strata  on  which  it  Ucs  in  the 
Malvern^  Abberley,  and  Bewdley  districts ;  nor  is  it  probable,  taking  the  physical 

*  This  order  of  superposition  has  lately  been  cstabhshed  bjr  Mr.  E.  Hull, 
f  Adopted  ttoxa  Prof.  Phillips*  nomenclature.   See  his  work  in  the  '  Memoirs  of  the  Geo* 
to^Md  Sarvey  of  Greet  Biiialn/  vol.  IL  pert  1. 
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•tnieture  of  the  country  into  account,  that  tliey  were  formed  from  the  waste  of  rockt 
*  Mw  MQCMlftd  bMiMtn  th*  upper  and  lover  N«w  Red  Suidetone*  of  these  or  of 

jipitT'ihrmriiig  areas.  In  lithologrcal  stnicture  they  can  genera1!v  V.,  idtntififcl  whh 
the  Cumbrian  rocks  of  the  Lougmyndst  and  the  Lower  Silurian  slater  and  igutuua 
rocks,  &c.,  that  omlie  thew  between  the  Sdper  etoQea and  Clurbury  tti  Montgomery- 
shire. Hiey  are  encloeed  in  a  hardened  paste  of  fine  red  marl,  probilbly  analogoua 
to  the  boulder  clay  of  Pleistocciip  deposits.  The  included  frajrincnta  and  blocks 
consist  of  greenstuui',  feUtoue,  fcUtono  porphyry,  feUpathic  a&h,  hard  ribboned  elate-,' 
aoch  as  occurs  north  of  Shelve,  c^uarts  voek,  purple  and  green  sandstone  and  slate, 
block  slate,  and  Bandsfones  and  limestones  containing  Silurian  fn--i!-  ^*e^y  few  of 
the  stones  are  well-roundod.  Many  of  them  are  ADguhirt  iDOtt  of  them  are  sub* 
angular,  and  have  dioee  flattened  surfaces  common  in  fttgments  found  fai  motunes. 
They  are  frequently  well-polished  and  occasionally  scratehed.  They  are  of  all  sizet 
up  to  4  feet  in  diameter.  If  they  came  from  the  Longmynd  district,  in  place?  they 
have  travelled  at  least  ftdy  miles,  and  there  is  evidence  from  the  outcrops  that  even 
now  In  their  fragmentary  state  they  occupy  an  area  of  from  twenty- five  to  thirty-ive 
miles  in  diatiifter,  while  there  is  perhaps  much  more  conceulf  !  Ixneath  the  surface* 
Had  they  formed  sea  beaches  they  would  probably  have  been  rounded  by  tlie  wave*, 
■nd  tfiera  ii  nowhere  any  sound  proof  tnat  they  were  scattered  abroad  by  great 
marine  floods.  Blocks  2  leet  and  more  in  diameter  are  not  moved  along  sea  bottona 
by  tiflal  currents ;  and  considering^  their  size,  angularity,  polish,  occattonal  scratchioga 
in  straight  and  sometimes  parallel  lines,  and  also  the  matrix  that  encloses  th^n,  tha 
•iiUior  oeliavea  that  they  were  deponted  ft«m  icebergs,  derived  from  gtadcro  Ibat 
rose  in  the  ancient  land  of  thr  T.nnpnynds  and  the  overlying  Lower  Silurian  strata. 
The  Longmynds  are  now  only  lUUO  feet  above  the  sea,  but  on  their  eastern  side  be« 
tween  the  mountaius  and  the  breccias,  there  is  in  the  great  Church  Stretton  fault  a 
downthrow  on  the  west  of  about  1500  feet.  This  faiut  is  at  least,  in  part,  and  per- 
haps altogether,  of  later  date  than  the  New  Red  Sandstone,  so  that  the  relative  levels 
of  the  Longmynd  rockji  oud  of  the  breccias  were  nut  the  same  as  at  present  wheii 
tile  latter  were  deposited. 

Traces  of  a  similar  glacial  action  occur  in  the  Runtcr  sandstone  on  two  horicoos; 
first  in  apart  of  the  pebble  beds  near  Bewdley  (No.  3),  and  later  at  the  base  of  tbt 
white  ana  brown  eandstoue«  (No.  0)  between  Stourport  and  the  Abberleys. 

Tha  autihor  has  elsewhere  ihown  that  the  Lfongmynd  and  Shelve  rocks  were  o««t 
covered  itnconformably  by  more  than  'loon  ft  et  of  Upper  Silurian  rocks,  and  probably 
also  by  a  great  tliickness  of  Old  Red  Sand&toue.  If  tke  previous  reasoning  be  correct, 
wa  get  a  date  fi»r  the  denudation  of  fliaoe  strata  which  must  hava  beea  lemwed 
before  the  epoch  of  the  Permian  glaciers. 

It  may  hereafter  appear  that  the  pha^nomena  above  described  are  connected  with 
the  paucity  of  otgamc  remains  in  a  large  part  of  our  Permian  strata  and  in  part  of 
tba  Bttater  aandaloiia. 


(M  tke  Aickness  cftke  Ice  ^  the  AMaaa  Gladen  qfMrth  Wabi,  umd  a&er 
points  hearing  on  H§  Glmemtim      lA«  CbwHfry.  Bff  PirofaiiOi'  A.  C. 

Ramsay,  F.R.S. 

The  principal  object  of  this  paper  wns  to  prove  that  the  ice  of  the  greater  glaciers 
of  North  Wales  was  about  1300  feet  thick ;  that  the  valleys  of  Llanberia,  Naat- 
F^aaeon,  &c.,  were  in  fhet  partly  filled  with  ice  at  least  of  thet  thickness.   This  was 

Jnferrrd  by  observatinii ;  niialogousto  those  by  which  it  has  1h  on  shown  that  the  ice 
of  the  Swiss  glaciers  was  formerly  of  much  greater  tliickiiess  than  at  present.  Tlie 
observations  were  made  with  Adie's  sympiesometer.  The  directions  of  the  grooves 
and  scratchings  were  carefully  mfl}>pe(l  by  compass,  and  their  heights  abova  the 
bottom  of  the  valleys  determined.  The  author  has  previfiv  !y  shown  in  a  paper  in 
the  Journal  of  the  Geological  Society,  that  there  were  two  seu  of  glaciers  in  North 
Wales  since  the  ground  assumed  its  prment  general  form.  The  flrat  was  on  a  laige 
scale,  and  it  was  probably  at  this  epoch  that  the  ice  attained  its  greatest  thickness, 
perhaps  at  tlic  very  time  when  the  Swiss  and  Himalayan  glaciers  were  on  a  much 
pander  scala  tiian  at  present  At  this  period,  in  Wales,  the  glaciers,  as  proved  by 
ttM  grooving^  paaied  tlra^Al  oeraet  lAe  Crahitery  aoOiyf  of  tfia        iif  f  limWa  W 
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•  height  of  ^lout  13Q0  feet  above  tbe  buttoTn  of  the  main  valley.  Similar  phsenomona 
^rere  obierved  in  Nant-Francun  and  elsewhere  in  Wales.  In  the  cusc  of  the  I'ass  of 
Llanberis  the  ice  and  aiiMr  roust  have  been  more  than  GOO  feet  thicic  at  the  lop  of 
ihe  Prr^s  tn  crivr  thp  necessary  inclinntiun  for  the  flow  of  the  ice  down  the  valley,  for 
the  lowest  watershed  at  the  Um  of  the  Pass  is  only  about  1000  feet  above  the  sen 
lavd,  wherow  die  hif  heit  fNmRel  groovingt  that  foUow  th«  eoane  of  the  main  rtXivy 
further  (!(j\v n  arc  about  1600  feet  above  the  level  of  the  sea.  The  country  was  sub- 
•equeotly  depressed  to«  depth  of  about  23UU  feet,  the  cold  still  continuing,  and  glaciers 
on  a  smaller  scale  passed  out  to  sea,  and  round  the  coasts  marine  morames  were  de> 
posited.  FnTthar  out  at  sea,  on  Moel  Trjrfan  and  in  other  placaa,  miriiM  dapoaita 
with  shells  ^vcre  formrrl  cither  contemporaneously  with  these  marine  moraines,  or 
during  subsequent  oaciilations  of  level  by  the  re-arranfiement  of  the  moraine  matter. 

DonBfr  tlia  laat  araeiganea  of  tha  land*  the  moraiBe-drifl  voa  daarad  out  of  aararal 
of  the  prf^atcr  valleys  by  the  second  set  of  large  glaciers  (Nant-Francon,  Llanberis), 
but  in  others  tbe  drift  still  remains  danuning  up  many  of  the  mountain  lakes.  Tbesa 
latter  glaciers  gradually  decreased  iu  size,  evidence  of  which  may  be  found  in  the 
moraines  that  occur  in  the  valleya  at  dilferent  levala.  -  In  Cwm  Glaa  in  the  Faaa  of 
Llanberis,  there  are  several  left  by  a  retiring:  glacier,  some  of  them  arranged  con cen- 
tiically  one  within  another,  and  this  glacier  tinaiiy  dit>appeared  iu  the  highest  recei»ei 
of  the  701107  inmadlatoljr  norUi  of  tno  ridge  of  Crib*goch.  Tho  groonnga  niodo  by 
these  I  iter  glaciers  often  pass  across  those  made  by  the  greater  preceding  glaciers. 
Their  moraines  frequently  form  the  dams  of  lakes,  and  the  roches  moutonnes  of  tho 
country  are  often  strewed  with  rochet  perchet  which  ihey  have  left.  In  the  higher 
parts  of  the  minor  ▼allaya  the  grooves  oooveige  towards  tho  hollows,  iu  the  manner 
tlMt  might  be  oxpoctod  Aram  tha  ko  praiiing  or  flowing  down«wda  to  food  tba  raain 
icy  streams. 

Tbo  laland  of  Anglaaeo  in  many  placaa  axbtlrita  Uie  alftcia  of  lea.   Laigo  traela 

are  rounded,  smoothed,  polished,  grooved  and  scratched,  and  in  spite  of  the  rough* 
ness  produced  by  subsequent  waste,  the  general  form  of  the  ground  gives  the  idea 
of  its  having  been  moulded  by  ice.  Tbe  grooviuss  generally  run  from  26°  to 
north  of  east,  passing  along  the  ddea  and  apparently  oirer  hills  several  hundred  feet 
high.  The  direction  of  these  furrow^  ■?f.'cms  to  have  no  connexion  with  the  mountain 
glaciers  of  the  Snowdon  range.  It  has  been  customa^to  refer  these  and  similar 
markings  in  tha  low  lands  to  die  drifting  of  icebergs.  This  aoltttion  doca  not  appear 
•k^gethcr  r-'"^  


On  the  May  Uill  Sandstone,  and  the  Palepozoic  St/stem  of  JEnyland, 
Bif  Uie  Rev.  Professor  Adam  Ssdgwick,  FJLS^^  F,G,S** 


Ihti  licv.  W.  Symonos  exhibited  some  fos&ii  remains  of  fishes  from  the  Old  Red 
SmdatOBe  of  HanMaUn  and  tbo  onboufenNit  limcatooe  of  Tortworth. 


On  lie  SSkarim  AtUlmmte  tf  CoMm,  diteovend    Profeiior  John  iRwiin 
Whitty,  LL.D^  of  Dublin,  Mining  amd  GmI  JBngiiuir,  Pr^ttmtr  cf 

Gtology  to  the  Dublin  Chemical  Society. 

Professor  Wliitty  stated  that  the  rock  in  the  district  ahmx  Ktlnrt!eck  ^vht  rr  tlieculm 
was  discovered  belongs  to  the  Lower  Pahsozoic  formation,  and  not  to  tbe  true  coal 
fttroatlon ;  and  that  a  bed  of  soft  anthracite  oecnrs  there  about  4  feet  in  thickness,  in 
a  dark  grey  clay-slnte,  having  tbe  same  strike  and  dtp  as  the  accompanying  rocks. 
The  strike  is  about  r!7®  east  of  north  by  tbe  tnte  meridian,  and  the  dlj)  Bouth-cast- 
wards  S6°.  He  described  minutely  the  rocks  of  the  localttv,  and  stated  that  a  bed  of 
(CuIm  has  been  found  in  Scotland,  in  graywacke  alao,  wbhen  be  eupposes  to  be  a  eon* 
timiation  of  the  formation  in  Ireland. 

Professor  Harkness  reported  on  this  Scotch  culm  at  the  meeting  of  the  British 
Aaneiatlofi  In  Belfhst  in  1869,  and  Dr.  Wbitty  aunposca  that  it  la  more  Ami  probable 
tfmt  die  antbradta  in  Caran  is  n  fHToduetion  of  the  bed  in  SeotlaD^r  wbldi  exteiida 

•  «ea  PhUassffUoal  Magaalaa     Oeiaber  ItHb 


all  the  way  between  thetn,  through  the  counties  of  Down,  Armagh  and  Mooaglmr. 
He  further  stated  that  this  cu]m,  following  the  strikr  of  the  rocks  to  the  N  K,  and 
8.W.,  may  be  expected  to  be  tomid  in  tirrnty-two  other  townlands  which  he  naoMd* 
If*  de«etuMd  the  trial  mad*  for  tliii  culm,  and  illmCratod  tlia  deaeription  wMi  wcdt- 

nhlc  diagrams;  that  it  was  found  hy  analysis  rlint  this  c.ihu  contains  77*61  percent, 
of  carbon,  4--15  of  water  and  18'Ul  ot  ash,  and  no  bitumen;  by  another  analysis  of 
a  specimen  taken  from  a  greater  depth  in  the  pit,  it  was  found  to  contain  only  4*28 
of  ash;  it  is  ill-suited  for  ordinary  domestic  purpotea,  but  ii  excellent  for  bufimMP 
lime  nr  brickn,  or  drj'ing  innit,  when  mixed  with  r  small  y>ortii)n  of  hituminoin  coal 
or  lurf  to  ignite  it.  When  made  red  it  gives  out  a  powerful  hear^  and  cootinuM 
It  a  great  length  of  l<ma.  It  it  found  also  moat  effieient  for  amHha'  work.  At  • 
inining:  speculation,  the  working  of  lliis  bed  0M:rht  in  pny  wril  in  the  county  of  Car  an, 
which  is  very  much  under  cultivationi  and  in  whiclt  lime  has  a  wonderfully  fertilizing 
effect  on  the  soil,  as  it  has  in  all  alate  conntriet,  and  where  fuel  is  at  present  too 
IKarcc  and  too  dear  for  anv  but  a  very  limited  burning  of  limestooe,  although  that 
tock  is  ahtmdant  in  severnl  parts  of  the  county,  ('onh  fro-n  Troon,  by  ft  chvuilMM 
•nd  expensive  carringe,  cost  at  Cavan  26t.  a  ton  and  upwards. 

Dr.  Whitty  then  went  into  mueh  detail,  describing  the  mode  of  working  he  iMahl 
recommend  in  this  lii  r!,  '.v'lich  sfnnds  nearly  vertical,  and  rntrri^il  into  calrulntions 
to  show  tliat  in  the  townland  of  Kill  where  the  culm  has  been  discovered,  a  statute 
mile  in  length,  50  feet  average  height  over  the  lowest  point,  and  4  feet  thiek,  would 
yield  a*  much  culm,  telling  it  at  8«.  per  cubic  yadi,  as  would  be  worth  £15,000 ;  but 
from  thi^t  ^um  of  course  the  expenses  of  working  should  he  deducted,  lie  further 
showed,  that  as  flexures  exist  in  the  grauwacke  formation  in  Cavan,  there  is  a  great 
probability  tliat  the  culm  will  be  found  in  other  localities  in  the  county,  in  •  dirceti«ii 
transverse  to  the  pcncr.-il  strike,  ns  well  as  in  it ;  ami  concluded  hy  stating  that  the 
discovery  of  this  bed  of  coal,  in  a  formation  where  it  was  supposed  least  likely  to 
exiat,  strengthent  Mi  opinion,  diat  coal  and  many  valiiaUe  mimrali  cxiat  m  thia 
hingdom  in  abundance,  unknown  to  the  proprietors  of  the  soil,  and  he  hopea 
may  yet  be  diacovered,  and  rendered  a  fniitfiti  aouree  of  commerce  in  the  eoantiy. 

Prof.  WiLLiANiOM  exhibited  «  rMtonlioii  of  Zmiuttt  gtfoBf  deacribed  moM  folly 
in  Section  D. 


BOTA^fY  AND  ZOOLOGY. 
Botany. 

BmatkM  upon  tame  Peculiarities  discovered  in  Uguid  Caomiekom, 

Bt/  T.  C.  AncuKR,  I  Acer  pool. 

Tbb  author  btated,  that  he  had  discovered  the  cause  of  the  black  colour  in  wdja« 
rabber.  The  ordinary  opinion,  which  had  been  copied  fVom  book  to  book,  ttiat  tfw 

black  colour  was  owing  to  the  bottles,  anil  o?her  forms  of  the  material,  lichiL;  dried 
by  the  natives  in  the  chiimieys  of  their  dwciliags,  is  incorrect,  for  caoutchouc  has  a 
peculiar  property,  by  which  light  acts  upon  it  very  powerfully,  and  produMS  the 
black  colour.  In  proof  of  this,  Mr.  Archer  exhibited  specimens  of  liquid  iadia^ 
rubber  in  white  glass  bottles,  lliis  liquid  had  been  imported  for  the  purpose  of 
trying  experiments  as  to  it«  power  of  receiving  brilliant  colours,  and  it  had  evidently 
received  an  addition  of  eome  liqoid  aramonia,  probably  for  the  purpose  of  iireecTving 
its  liquidity  and  preventing  decomposition.  In  colour  and  consistency  the  liquid 
caoutchouc  resembles  milk;  this  fluid  in  white  glass  bottles  had,  by  Uic  action 
of  light,  become  jet  black  next  the  glass,  whilst  the  interior  whiteness  and  liquidity 
are  unimpaired ;  whereas,  a  umilar  sample  of  the  material  in  a  green  glass  bottle 
retains  its  original  character.  Mr.  Archer  thought  this  ppculinr  sosceplibllity 
to  the  action  of  light  was  well  worthy  of  notice.  He  exhibited  a  specimen  of  caout- 
chonc  from  the  wcat  coaat  of  Africa,  the  quality  of  which  ia  evidentiy  of  •  very 
•nperior  character. 

Mr.  Archer  also  exhibited  a  series  of  diagrams  of  plants,  which  he  bad  pcepaxed 
at  the  instance  of  the  Board  of  Trade,  for  educational  purpoaes. 
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On  $&me  Materialifir  making  Paper,  By  T.  C.  Archer*  IwerpocL 

The  author  remarln  that  Dr.  Royte  liad  brought  vodtr  notice  the  fibitnu  nateriate 

of  India,  ami  hp  seemed  sanguine  thry  w  iuld  prove  useful  in  making  so  necessary  a 
material  as  paper.  From  his  own  examination,  however,  he  thought  those  materials 
were  too  harsh,  and  required  too  madb  labour  to  reduce  them  to  a  pulp  suflGicieutly  fine 
ibr  raaki  ti  l;  the  ordinary  letter-paper.  Most  vegetable  fibres  could  be  made  into  paper, 
and  therefore  there  was  no  fear  as  to  tlie  supply  of  matrrinls  for  the  coarser  kinds. 
The  present  dithculty  was»  to  supply  paper  for  priating  and  writing  upon.  This  paper 
leqnired  to  be  extietnely  white,  and  smooth  in  texture.  All  materiab  from  the  East 
Indies,  except  cotton  wool,  were  destitute  of  that  roughness  of  surface  in  the  cells  re- 
quired to  form  a  tenacious  pulp,and  when  broken  up  they  resembled  straw,  rather  tliaa 
the  tine  woolly  fibre  of  linen  rags  broken  to  pieces.  There  was  China  grass,  plantain 
fibre,  jute  fibre,  the  fibre  of  the  paper  mulberry,  and  the  aloe  fibre.  These  and  other 
fibres  he  had  examined,  find  they  appeartil  perfectly  smooth,  hair-like  tubes.  Cotton* 
and  old  linen  after  use,  and  only  after  use,  had  both  rough  sttr£ue»  on  their  indi. 
tidnal  celle.  He  thoogibt  it  an  important  point  that  eellnlar  tiatne  used  for  paper 
materials  should  have  an  adherent  surface,  rather  than  a  strong  fibre,  which  haud  the 
meannnf  attarhinsj  itself  toits  !U'ighbourin'j^ribies,and  allowed  the  pulptobethoroughly 
amalgamated.  Instead  ot  going  to  the  Eaat  indics.hc  su^ested  theyshould  go  to  South 
America.  He  believed  that  the  materials  of  a  proper  kind  for  paper  could  be  procnredl 
there  abundantly.  He  had  been  led  to  this  conclusion  by  receiving  a  single  sample  of 
bark  which  he  w^as  told  could  be  bought  in  unlimited  quantities.  In  those  countries^  the 
more  they  cut  some  trees,  the  more  loiuriantly  they  grew  up.  He  was  totally  Unable 
to  tdl  them  the  name  of  the  tree,  as  that  was  the  only  specimen  he  had  seen.  They 
would  tee  by  the  <>perimen  itself  that  this  was  a  suitable  material,  possessing  nil  the 
wooiiocsa  of  cotton  hbre,  as  he  had  proved  by  submitting  it  to  a  microscopic  exa- 
mination. Eadi  indtvidoal  celt  was  rough  on  the  sorflMe,  and  this  lie  thought  was 
the  desideratum  required.  The  plant  had  eight  or  ten  layers  of  this  fibre.  He 
thought  it  belonged  to  the  class  Thymelaceae,  and  was  nearly  allied  to  the  Lace-hark 
tree.  He  thought  from  the  palms  of  South  America,  from  the  grasses  of  the  savan- 
nahs, and  other  natural  products  of  that  contiDent,  more  suitable  materiahi  could  be 
found  than  could  be  derivcrl  from  Iinlia.  The  bark  of  nur  own  osiers  when  stripped 
off  by  the  basket-makers  would  also  yield  a  ui^eful  material.  The  material  came 
ftom  the  Bnoib.   


On  the  Ocmrrence.  in  Coal  of  peculiar  Vegetable  Organisms  resembling  the 
Sj>"r(i?u/ia  oj  Ljj<  I'j  xxiium.    By  Professor  Balfour,  M.D.,  F.I^.S.E. 

The  author  stated  that  much  discussion  had  recently  taken  jilace  iht  subject  of 
eoal,  and  that  disputes  had  occurred  which,  in  many  instances,  depended  chidly  on 
parties  clioo^ing  to  define  coal  according  to  their  nn  n  views  of  its  microscopic  struc- 
ture. Coal  is  a  rack  variously  constituted  in  diiferent  localities  and  even  ia  different 
parts  of  the  same  cori-bed.  It  Taries  as  regards  the  quantities  of  ash  and  carbona<! 
ceous  matter  as  well  as  in  regard  to  structure.  Dr.  Balfour  stated  that  he  did  not 
believe  coal  fo  be  in  all  cases  formed  of  coniferous  wood.  No  doubt  in  some  in., 
s^ctt  true  punctated  woody  tissue,  i.  e.  a  circle  and  dot,  could  be  seen,  as  in 
Bohemian  needle  coal.  But  even  the  presence  of  punctated  tissne  roost  not  atwaya 
be  conaidered  as  positively  ilt  ridinr:  "hr  jilantto  be  coniferous,  for  tbr  -:\mc  structure 
is  seen  in  such  plants  as  Vrimjfa  U  interi,  and  in  lUieium  Jioridanum.  Many 
tissues  supposed  to  be  coniferous  were,  in  reality,  pitted  vessels,  and  modifications 
of  icalariform  tissue,  such  as  are  seen  in  Lyeopodiacea  and  Ferns,  and  which  appear 
to  charnr'rrize  Sigillarias  and  Lcpidodendrons.  Dr.  Balfour  stated  that  the  circular 
bodies  supposed  to  be  the  ends  of  woody  vessels,  as  seen  on  transverse  sections  of 
eoU«  were  mere  cells.  Dr.  Balibor  alluded  particularly  to  the  oecnrrence  of  spore* 
like  bodies  in  most  coals  an<l  to  the  presence  in  many  coals  of  large  rounded  bodies, 
having  the  appearance  of  sporangia  and  resembling  those  of  Lycopodlum.  These 
circular  sporangia  presented  a  cavity  containing  carbonaceous  matter.  Dr.  Balfour 
also  allnded  to  the  oeenrrenoe  of  a  peculiar  inflammable  matter  in  the  coals  con* 
taining  these  sporangia ;  and  he  suggested  that  thia  resinoot  matter  might  be  aUicA 
to  the  i^ycopode  powder  of  the  present  day. 
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On  Associations  of  Colour  and  Relations  of  Colour  and  Form  in  J^iantt, 
Bt/  Professor  George  Dickie,  M.D,t  Beljait. 

Tht  Professor  remarked,  that  relations  in  the  form,  stmctare,  number  and  posttioa 
(^Ofgant  ate  fiuniliar  to  every  botanist :  h  priori  It  might  bave  beea  kifentd,  iSud 

Older  prevails  also  in  the  distribution  of  colours.   Thia  it  not  only  the  (act ;  there 
hre,  besides,  obvloti«  irKlications  of  a  relation  between  the  colour  and  form  of  certain 
Organs.    IIU  atteatiun  waa  first  directed  to  the  subject  in  April  1853,  and  the  facta 
here  recoi  ded  wert  demonstrated  to  scientific  ftienda  at  that  date.   A  brief  aceooat 
of  the  subject  was  communicated  to  the  Belfast  Natural  History  Society  in  October 
ibnowing.    Certain  associations  of  colour  have,  however,  hvta  known  to  artists 
Who  have  coltfvated  the  spedal  depaitmoit  of  flower  painting :  any  relation  betwcea 
form  and  colour  seems  to  have  escaped  notice,  and  even  erroneous  views  have  been 
promulgated;  for  in'^tarco,  by  Ruskin  in  his  'Lamps  of  Architecture.*  The 
subject  appears  to  have  been  very  much,  perhaps  altogether  overlooked  by  the 
botanist.   The  presence  of  all  the  colours,  red,  yellow,  blue,  which  form  oompoad 
or  white  light,  is  a  physicril  want  of  the  organ  of  vision.    Among  the  lon'cr  trihr*^  of 
plants,  the  Algae  may  be  mentioned  as  remarkable  exaoiplcs  of  constantly  associated 
edoon.    8acb,  in  fact,  is  Uie  Iboadition  of  Prof,  nwrvey's  chmificntioB,  who 
^videt  diem  into  red,  green  and  olive.    Among  the  red  there  are  many  which  have 
a  red-purple  hue,  and  among  the  olive  rot  a  few  arc  yellow  trreen.    Red  and  creen 
are  complementary,  and  red  purple  and  yellow-green  stand  in  the  same  relation. 
Among  moHCS  we  find  the  rea  or  red-pnrple  peristome  associated  with  the  green  or 
yellow-green  capsule,  and  the  same  is  true  of  their  «tcms  and  leaves.    Tn  flowering" 
plants  the  associations  of  certain  colours  arc  so  numerous,  that  it  is  unnecessair  in 
tbb  sammory  to  do  more  than  mention  a  few  examples.  In  tiie  leaves  of  Osleiwesi 
pictum,  CMntf  Blumei,  and  VictoHa  R^gia  we  find  red  or  red-purple  associated  with 
^reen  or  yellow-preen.    T^e  same  is  true  of  the  pitcher-like  organs  of  Sarracenii^ 
Nepenthes,  and  Diitchidia-    lu  tlie  flower  similar  associations  of  various  kinds  are 
Common.    We  need  not  expcet  to  find  in  a  corolla  or  any  other  organ  the  priimriee 
red  and  yellow,  or  blue  and  red,  associated  and  in  contact.    Tlir  red  has  green,  the 
yellow  has  purple,  and  the  blue  has  orange  associated.    Of  the  primaries,  blue  is 
farest,— many  cases  so  denominated  bei/ig,  in  fact,  blue-purples.    In  the  flower 
yellow  predominates,  hence  the  very  general  difl^sionof  purple  of  varioQs  degrees  of 
inten^itv.    f'urple  being  of  such  general  occurrence  in  the  flower,  we  can  now 
|inder»tun(i  why  yellow  is  the  most  common  colour  of  poUeu :  some  exceptional 
cases  seem  to  coimnn  this;  In  the  turn-cap  lily,  for  example,  the  red  pollea  Is  isao* 
ciatrd  with  ^hv  green  filnmentB.    The  colour  nf  the  flower  may  have  cnmplcmt'nt 
in  that  of  other  parts,  as  stem,  leaf.  &c.    Sometimes  the  associated  colours  are  not 
elsibis  at  the  sane  time*  The  inside  of  a  ripe  fig  is  red-purple,  ^e  ontnde  yellow, 
green.   Sometimes  a  yellow  corolla  is  snocesded  by  a  purple  fruit.    Direct  exposure 
to  light,  Rlthougb  n'^ually  and  in  genera!  rorrectlv  sdmrtt^'d  to  have  a  diif  ct  relation 
to  intensity  ol  colour  in  organisms,  appears  not  to  be  necessary  in  every  instance. 
The  plant,  however,  must  receive  the  light  at  some  pert  or  other,  in  order  to  pro* 
doce  that  intensity  of  cohnir  oh-r-r^  oi!  in  the  coats  of  seeds,  in  \ho  in^n  ior  of  fruits, 
and  in  the  tissues  of  subterranean  organs.    In  oooclitsion — 1.  The  primaries,  red, 
ftHUm  and  bloe,  are  generally  to  be  sesn  in  some  part  of  the  plant.  9.  When  a 
primary  occurs  in  any  part  of  the  plant,  its  complement  will  usually  be  found  in 
some  other  part,  or  nt  f^ome  period  or  other  of  the  development  of  the  plant.    I  ha\-e 
found,  in  not  a  lew  instances,  io  the  animal  kingdom  similar  assiociations  of  colour ; 
birds,  mollasea  and  radlata  present  many  obvioos  examples.  We  may  next  exanuas 
the  relation  hrtwecn  colntrr  :ir,d  f  -rm  ;  and  the  remarks  are,  J'nr  the  present,  con- 
fined to  the  flower,    i^w  I.  In  regular  polypetalous  and  gamopetalous  coroUae  the 
eokNir  is  nnil^mly  distribvted  i  that  is  Io  say,  the  piecN  of  the  corolla*  being  all 
uniform  in  size  and  shape,  have  each  an  eqoal  proportion  of  colour.   Exanplw  of 
this  orriir  in  Primolaren?,  Born  Mneae,  Kricncere,  Gcntianejr,  Pa[>fivernrea^,  Cnu-ifen^, 
Roaaceee,  Cuciactie,  itc.    l^aw  2.  Irregularity  of  corolla  ja  assuciatcd  wiiii  i;icguiar 
distribatJon  of  colour.    The  odd  lobe  of  the  corolla  in  such  is  most  varied  iu  form, 
sixe  and  cn!onr.    When  there  is  only  colour,  it  is  usually  mnre  intense  in  tlu-  cdd 
lobe  i  when  there  are  two,  one  of  them  is  very  gen««Uy  coohoed  to  the  odd  iobfif 
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TRANS ACTiONS^  OF  THB  aSCTIONS. 


Som^niM,  wliMi  only  one  ooloar  is  preseot,  and  of  aniform  Intensitv  in  nil  tib» 

pieces,  the  odd  lobe  haa  spots,  or  streaks  of  white.  The  odd  lobe,  tnercforu,  in 
irregular  tlowers,  is  distinguished  from  the  others  not  merely  by  size,  form  and 
position,  but  also  by  its  colour.  Papilionaceae,  Labiate,  Scropbularinee,  &c.  are 
oamplea.  In  some  cases*  as  Gloxinia,  Achimenet,  Rhododeodron,  &c.,  in  which 
irregularity  of  flower  is  Ics<<  mar)<cd,  the  two  pieces  on  each  side  of  the  odd  lob« 
frequently  oarUke  of  its  character  a«i  regards  colour.  In  some  thaiamiUurous  £i 
gma  (■•  Feuurgoniuai,  Tropeolum,  iBaculus),  &c.*  with  imgukrity  of  flower,  owing 
chiefly  to  difference  in  the  size  nf  the  pieces,  the  largest  are  most  highly  coloured. 
Law  3.  Different  forms  of  corolla  in  the  same  inflorescence  often  present  differ* 
encra  of  colour,  bat  all  of  the  same  form  have  tha  same  colour.  The  Composite  are 
esnmplea }  when  there  are  two  colours,  the  flowers  of  the  centre  have  one  colour  and 
uniform  in  its  intensity;  those  of  the  circumference  also  agree  in  this  respect,  but 
have  the  other  colour.  The  first  two  laws  prevail  in  monocotyledons  as  well  as  in 
diootyledoDS.  In  the  fonaiet  the  calyx  and  corolla  geoeraUy  resemble  each  ctbor  in 
structure,  shape,  and  in  colour  aUo.  The  law  of  the  contrasts  is  therefore  simpler 
in  monocotyledons  than  in  dicotyledons.  The  former  may  be  symbolized  by  the 
triangle,  three  and  six  being  the  typical  numbers  in  the  flower ;  the  latter  by  the 
square  or  pentagon,  four  and  eight,  five  or  ten,  being  the  prevalent  namben.  Sim* 
plicity  of  fi^re  corresponds  with  simpler  contrast  of  colour  in  the  one,  while  greater 
complexity  of  colour  and  of  structure  are  in  direct  relation  in  the  other. 

According  totheinveetigations  of  Brongniart,  there  has  been  progresaive  inereaae  of 
angiospermotts  dicotyledons  up  to  man'B  epocl..  Among  them  we  find  the  floral 
organs  with  greater  prominence  in  size,  form  and  colour,  and  such  prominence  of 
the  "  nuptial  dress"  of  the  plant  is  peculiarly  a  feature  of  species  b<^longing  to  natural 
ftiniliee  whieh  htm  attuned  their  naumimi  in  man's  epoA,  and  are  diaraeterietie 
•fit. 


Prof.  Hntstow  drew  attentioo  to  the  adornment  of  an  African  drese,  nhiiMted  by 

Mr,  Jnmes  Yates.  It  consisted  of  the  ffuit  of  a  species  of  grass  closely  reaembiing 
that  which  produced  the  product  known  under  the  name  of  Job's  Tears. 


Oil  IA«  Stipulixr  Ofandt  t^BtAiaeete.   Bjf  G.  Lawsow. 

Ihe  presence  of  peculiar  secretory  glands  on  the  interpetiolar  stipules  of  Ilubia- 
cea:  was  first  pointed  out  by  Pr.  ddetl,  of  Paris,  a  few  years  ago.  Dr.  Wcddell 
and  other  observers  have  regarded  this  as  a  feature  of  structure  strictly  limited  to 
that  section  of  the  order  termed  CinchoneK,  which  consists  chiefly  of  arborescent 

species,  and  includes  the  plants  yielding  cinchona  barks ;  but  Mr.  Lawaon's  obser- 
vations lead  to  the  conclusion,  that  the  so-called  cinchonaceous  glands  are  rqiially  pre- 
valent in  Galiese,  and  must  therefore  be  regarded  as  of  universal  occurrence  ihi  uugliout 
Ihe  order.  Several  of  the  most  recent  writers  on  systematic  botany  have  elevated  the 
two  sections  of  Rubiaceie  to  the  rank  of  separate  orders: — a  view  which,  while 
supported  in  a  remarkably  satiafaclory  manner  by  the  habits  of  the  plants  and  their 
geographical  distribution,  is  not  sostatned  by  any  important  stmctnral  charactefs. 
The  discovery  of  cinchonaceous  glands  in  Galiese,  establishes  an  unsuspected  point 
of  relationship  between  those  two  ideally  distinct  groups  of  plants,  and  Bpcras  to 
indicate  the  propriety  of  retniuiug  tbem  as  welUmarlied  sections  of  onep>atural  order« 
The  principal  structural  distinction  between  the  two  orders  depends  upon  the  theo- 
retical notion  adopted  of  the  nature  of  their  foliaceous  organs,  which  has  led  to  the 
discussion  of  the  subject  at  different  times  by  DeCandolle,  Lindley,  Bentham,  and 
other  distinguished  botanists.  Instead  of  endeavouring  to  reduce,  a  portion  of  the 
leaves  of  Galieae  to  stipules,  as  had  been  generally  done,  Mr.  Lawson  is  of  opinion 
that  the  simplest  way  of  viewing  the  Rubiacca-  is  to  regard  them  all  as  verticillate- 
leaved  plants,  the  so-called  stipules  of  CiuchoueK  being  i»o  evidently  reduced  leaves. 


SaiM  ObmrvaHons  on  lAe  Morpkc^ogt/  ^  Pin$t  Fin, 
By  the  Rev.  Prtifes-or  J.  M'Cosh,  LL.D.,  Belfast 

In  the  rones  nf  pines  and  firs  there  is  obviously  one  set  of  spirals  proceeding  fmm 
tight  to  left,  and  another  set  proceeding  from  left  to  right ;  these  by  their  intersec- 
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tion  give  a  series  of  i!i oiu'iaidal  fiL^urcB  on  thesnrfncc  of  the  cone  ;  and  on  measuring 
the  angles  of  these  hgures  tbev  were  found  to  be  (approzimatelf)  120*  above  and 
below,  and  0(f  at  the  side*.  *tht  tcan  of  the  fallcii  lesfcs  alto  form  two  lila  <rf 
Bpirals  on  the  branch,  and  these  by  their  intersection  also  produce  regular  rhomboids. 
Karh  of  the  sets  of  spirals  on  the  cone  and  branch  i<  composed  of  several  spirals, 
may  be  called  threads.  The  number  of  threads  ou  any  given  set  of  spiiala  ia 
idway*  one  or  other  of  the  following  (the  tmial  nambcia  in  Phyllotaiis).  1.  S«  3,  S, 
8,  13,  21,  34,  &c  ,  in  which  scale  every  succeeding  namber  is  made  op  by  the 
additioit  of  the  two  preceding  ;  this  holds  true  of  all  the  Cooifene.  The  aambers  <d 
threads  of  the  two  opposite  seta  of  apirsia  are  alway*  ooatlgooii*  one*  in  the  above 
tcale;  thaa  if  the  number  of  the  one  be  5,  that  of  the  other  most  be  3  or  9*  The 
number  of  threads  in  the  spirals  seems  definite  for  every  species.  There  seems  also 
to  be  a  regularity  in  tlie  number  uf  turns  round  the  aiis  taken  by  the  spirals  in 
Aseendiog  from  ttie  beae  to  the  apex  of  the  cone.  He  (Dr.  M'Coah)  had  obaerved 
that  the  expanded  cones  nn  nften  types  of  the  particular  epecice  of  tree  on  wbidl 
they  0row«  and  he  illnatratrd  this  by  examples. 


Sanu  further  Observations  on  the  Cnrrctpondence  hetirecn  the  Leaf-  Vmtaiiim 
(infJ  Ramifioation  t^tke  PkmL       tkt  Rev.  Frofes^r  J.  M'CoftU»  LLJ)^ 

Jiiljnst. 

The  author  set  out  with  n  len  idg  tu  previous  observatioosorim^ot  which  an  abatnct 
irttl  be  found  in  the  Sectional  Reports  for  1853.  The  correspondence  may  be 
illustrated  under  two  firr.nn!  heads; — 1st.  Between  the  disposition  of  the  branches 
on  their  axis,  and  that  of  the  veins  on  the  midrib*  or  other  veins  from  which  tbey 
spring.  In  trees  where  the  leaf  has  no  leaf-stalk,  the  tree  Is  feathered  from  the 
ground  ;  and,  on  the  other  hand,  whoti  the  leaf  has  a  leaf-s!ulk,  the  tree  has  a  bare 
nnhrunched  trunk  It  had  be«'n  objected  that  the  beech  leaf  has  no  leaf-stalk ; 
wheieas  the  tree  has  often  an  unbrancbed  axis.  This  objection  he  bad  btreu  able  to 
naswer  to  the  satisfaction  of  the  gentlnnan  who  urged  it.  It  ia  costoaiBry  in  plant* 
ing  o\il  beechi's  to  strij)  oif  the  lower  branclus,  and  cut  over  the  axis,  and  hence  the 
form  which  the  plant  often  assumes  in  law^os ;  but  the  beech,  when  uneaten  by 
cattle  and  not  drawn  up  by  being  planted  in  the  heart  of  a  wood,  is  feathered  or 
branched  from  the  base.  This  may  be  seen  from  its  mode  of  growth  in  hedges.  He 
"Would  have  it  lo  oc  urKkr>t'jod.  however,  \\\:\\  this  correspondence  docs  not  imply 
that  the  tree  and  leaf  necessarily  assmue  precisely  the  same  shape.  l  hu«,  when 
the  leaf  is  pinnate,  there  ia  no  correspondence  between  die  form  of  the  leaAige  end 
the  form  of  the  tree.  lie  was  inclined  to  think  that  when  the  leaf  is  pinnate,  as  in 
the  nsh  and  mountain  nsh,  the  tree  is  decomposite;  that  is,  instead  of  sending  forth 
ouc  main  axis  from  top  to  bottom,  it  sends  off  in  a  scattered  way  branch  afler  branch, 
till  the  axis  is  lost.  2nd.  The  branch  goes  off  from  its  axis  at  much  the  same  angle 
n"?  tlip  vein  goes  off  fron;  the  tnidrib  or  lateral  viin.  There  was  little  difficulty  in 
eslablishiog  this  in  plants  with  woody  structure*  or  in  herbaceous  plants  which  have 
A  ttve  branch,  and  not  a  neie  floweratallt.  The  only  exceptions  which  he  bed 
found  iti  plants  with  true  branches  were  those  with  decurrent  leaves,  such  as  thistles, 
where  the  nj^^ural  angle  seems  to  be  affected  by  the  decurrcncy  of  the  leaf.  Bat 
there  was  atfflnculty  in  cstablishibg  the  correspondence  in  herbaceous  plants,  which 
either  have  no  branch,  or  in  which  it  is  difficult  to  say  whether  we  have  a  brnndi  or 
merely  a  peduncle  or  leaf'Stalk  ;  the  more  so  ii8  botanists  had  not  laid  down  any  rule 
by  which  to  distinguish  between  branch  and  peduncle.  He  had  found  it  necessary 
in  applying  these  views  to  herbaceous  plants,  to  distinguish  between  what  he  might 
be  allowed  tu  call  the  primary  and  secondary  angle,  both  of  venation  and  ramifica- 
tion ;  meaning;  by  the  prima rv  nngle,  that  made  by  the  main  branches  and  the  main 
lateral  veins  ;  and  by  the  secundaiy,  that  made  by  the  lesser  branches  or  lesser  vein* 
proceeding  from  the  others.  He  nad  found  in  many  cases,  that  the  angle  at  whidi 
the  petluncle  or  flower-stalk  goes  off  corresponds,  not  to  the  primary,  but  .^ecoDdary 
angle  of  this  leaf.  [Appended  to  the  paper  was  a  list  of  200  species  of  plants  mea« 
aared  by  him  since  1S52.J 


THANSACTIONS  OF  TUE  bfiCTlONS. 


lOi 


OnJDMi  Traces  of  Harmonious  Colours  in  Plants  and  the  Plumagtpf  BMli* 
By  the  Rev.  ProfeMor  J.  M'Cosii,  LL,D^  Belfast. 

The  Professor  set  out  with  remarlvifie,  that  he  had  been  convinced  fur  several 
yeaid  pa^t  that  the  colours  of  plants  wuuld  be  found  in  beautiful  accordance  with 
the  law  of  barmonious  colours,  and  that  he  had  enunciated  the  doctrine  in  a  paper 
read  before  the  Natural  Histnrv  Snciotv  of  Belfast  in  May  18^'^  In  his  rcatltnfr  since 
that  date  be  had  discovered  that  there  were  beautiful  glimpses  of  this  truth  m  the 
writtngs  of  ieveral  colourists  such  as  Field,  though  as  for  u  be  kneWt  the  subject  had 
aot  been  pursued  batanically,  or  introduced  into  botaaiciJ  worlta  iu  this  country. 
He  further  acknowledged  that  since  that  time  he  had  received  assistance  from  hia 
colleague  Dr.  Dickie^  who  has  been  prosecuting  the  subject  in  u  more  scientific 
manner.  He  then  proceeded  to  give  tne  results  of  his  own  observations.  Taking 
up  the  three  secondary  colours,  green,  purple,  and  orange,  he  showed  tiat  when 
these  colours  are  found  in  nature*  they  have  oAen  the  corresponding  harmooioua 
colours  in  juxtaposition : — 

1.  Green  harmonizing  tcith  Red  and' Russet.  l*his  is  the  most  common  harmony  ia 
the  vegetable  kin-flum.  Harmonizing  with  the  green  luaves  of  plants  we  have  often 
red  flowers  and  red  fruit.  The  e^e  delights  to  see  the  red  berries  peeping  forth  from 
the  green  foliage  of  the  monntam-ash  or  hoUy.  Not  unfreqnenUy,  also*  the  green 
leaves  harmonize  with  the  red  or  russet  of  the  young  stems  and  leaf-stalks. 

2.  Purj)le  harmonizing  tvifh  YfUow  Citrine.  'Thl-^  is  the  second  most  common 
harmony.  So  far  as  he  had  been  abk  lo  observe,  pui  pie  of  various  shades  and  hues 
—such  as  red-purple  where  there  is  a  preponderance  of  red,  and  blue- purple  wheia 
there  is  a  preponderance  of  blue—  is  the  most  common  colour  of  the  petals  of  i)Iants. 
Contrasting  with  it,  we  have  pflen  a  yellow  heart  in  the  plant ;  very  uitcn  the  anthers 
and  poUen  are  yellow.  It  is  interesting  to  notice,  that  according  to  the  hoe  of  the 
purple  so  is  the  hue  of  the  contrasted  \  eltow.  Thus,  iu  the  potato  and  bitter-sweet, 
the  flower  is  blue-purple  and  the  stamens  are  red-yellow,  while  in  the  garden 
polyanthus  the  outer  lim  of  the  corolla  is  red-puiple  aud  the^  heart  is  greenish- 
yeliow.  The  harmony  between  purple  and  citrine  may  be  seen  in  decaying  vegeta* 
tion. 

3.  Orat^e  harmoniztHg  tcith  Blue  and  Olive.  This  harmony  is  less  frequent, 
litili  it  is  found  in  nature.  Plants  with  a  blue  flower  have  often  orange  anthers,  and 
some  syngenesioos  {slants  have  an  orange  flower  and  an  olive  involucre.  He  had 
found  it  extremely  interestini:  t<>  truce  this  harmony  through  the  vegetable  kingdom. 
Sometimes  the  harmonious  coiour:^  aie  on  the  same  organ.  Thus  blue  and  orange 
are  found  on  the  petals  of  the  Fofget-me-not,  yellow  and  purple  on  the  Pansy,  Cu* 
ceolaria,  Mimulu'^,  Antirrhinum,  &c.  More  frequently  the  harmonious  colours  are 
found  on  different  organs.  Thus  we  have  frequently  purple  petals  with  yellow 
anthers.  Often  the  corolla  is  of  one  colour,  and  the  calyx  the  complementary  colour. 
He  went  on  to  say  that  the  final  cause  of  all  this  was  very  evident ;  the  arrangements 
are  in  accordance  with  the  structure  and  likings  of  the  eye.  But  tlu  re  mmt  also  be 
an  efficient  cause.  Possibly  this  was  to  be  found  in  the  chemical  changes  of  plants, 
and  the  relation  of  cbemicM  agents  to  colours.  But  it  is  surely  also  possible  that 
tliere  may  be  a  reality  in  colour  as  thirc  is  in  heat.  Tliis  juxtaposition  of  rt intr^.stcd 
colours  in  plants  does  look  as  if  there  were  polar  forces  operating  in  the  distribution 
of  colours.  On  the  supposition  that  colour  Is  in  the  object,  we  can  account  for 
colour  as  seen  by  the  eye  by  sapposiog  that  every  colour  on  the  surface  of  an  object 
repels  the  like  colour,  and  allows  the  others  to  be  absorbed.  This  was,  however, 
but  a  vague  hypothesis,  in  the  absence  of  a  better,  and  was  not  to  be  confounded 
with  the  co-ordinated  facts  which  be  had  presented  in  regard  to  harmonious  colours 
in  plants.  Dr.  M'Gosh  went  on  to  say  that  he  had  also  noticed  traces  of  harmo- 
nious rolnurs  in  the  pbunape  of  birds.— 1.  Black  and  white  found  in  birds  of  tamer 
and  plainer  plumage.  2.  Tlie  becond  most  common  harmony  is  a  red-yellow  asso- 
ciated with  a  dark  blue.  This  reddish  yellow  takes  various  hues;  sometimes  it  is  a 
tawny  colour,  at  other  times  orange,  and  in  some  birds  it  is  a  bright  scarlet.  The 
blue  is  also  of  various  shades  and  hues,  sometimes  being  a  kind  of  dark  grey,  at 
other  times  a  very  blue  purple,  and  not  unfreqnently  of  a  greenish  tinge.  3.  In  the 
more  ornamented  birds  the  harmonious  colours  are  green  and  red.  Sometimes  we 
h«v«  a  Uoith  green  with  a  scarlet,  at  other  times  a  yellowish  green  with  a  Uae-ptiiple. 
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On  some  New  Mosses,  and  on  recent  Additiant  to  ike  Mnscology  of  LiverpooL 

By  F.  P.  Marratt. 


On  the  Arrangement  of  the  Air  Canals  in  ih€  Nymphaacea  (the  Water  Lilies), 
By  Maxwell  T.  Masters,  Lecturer  on  Botany  in  St.  Georges  Hospital. 

As  the  result  of  his  examination  of  the  air  canals  in  tbp  Iraf-«italk5  antJ  flower- 
stalks  ot  various  species  of  Ny  iophxacene,  Mr.  Masters  divided  tiicm  mto  three  principal 
grod|>B,  as  follows 1.  When  the  arrangement  of  the  dr  canals  u  similar  in  petiole 
and  peduMclc,  there  being  four  central  canals,  sunrouoded  by  smaller  tubes.  I'ndcr 
this  group  he  included  Nj/mthaa  odorata,  minor,  alba,  nitida,  and  pygmaa, — all 
•mbkh  belong  to  the  section  Cfastalia.  9.  Where  witii  to  anangement  of  tte  peCiolnr 
itr  tabes  similar  to  that  just  mentioned  in  the  first  group,  there  is  a  concentric 
arrangement  of  the  peduncular  air  tubes,  there  being  a  ntimber  of  lai^e  cauals  placed 
around  the  central  axb  of  the  tlower-stalk,  and  eocircltd  by  one  or  more  rows  of 
taaller  tubes,  eadi  row  containing,  however,  twice  as  many  tubes  as  that  imme- 
diately interior  to  it.  Of  the  Fjiicir-  mnnrratrd  the  following  belonged  to  thi^ 
(Roup : — Nyn^itkma  emrulea  and  cyaneot  belonging  to  the  section  Cyanea ;  Nympkofa 
IfiWMiiMi  tad  mianmtha,  belonging  to  the  seetion  Cistalia.  3.  The  third  group  in- 
cludes those  species  in  the  petioles  of  wliich  there  are  two  large  semi-ovate  canals. 
And  in  which  the  arrangement  of  the  peduncular  air  tubes  is  of  the  same  concentric 
character  as  had  bccu  described  tu  the  second  group.  The  species  in  which  this 
Asposition  occurs  are  all  comprised  in  the  section  Lotus,  lliey  are — Nymphaa 
rubra,  Jjifn^  'JnUata,  dentata  vwjor,  and  Dt^'oninna.  The  author  thinks  that  althoutih 
tiiere  are  many  species  of  Nynphtea  not  alluded  to  in  hi»remarks«  yet  it  may  be  fairly 
isaamed  tiiat  the  disposition  of  their  air  canals  is  subject  to  one  or  other  of  tfie  fore- 
going modifications ;  and  with  reference  to  the  difference  of  opinion  as  to  whether 
many  of  the  so  called  species  of  Nympfitta  are  to  be  regarded  as  such,  or  mcrply  n't 
rarieties,  he  observes  that  if  the  arrangement  of  the  air  canals  is  of  Utile  value  as 
•vidaaoe  of  the  latter  view,  at  least  it  caaaot  be  adduced  in  support  of  the  fomer. 


Drawings  of  various  marine  animala  were  exhibited  by  the  Rev.  —  Prici  .  One 
of  the  drawings  illostrated  the  young  state  of  the  common  starfish  (JUnuter  >-i<6eiu)» 


On  the  Nature  of  the  Torbanehili  and  otlier  Varieties  of  CoaL 
By  ProfcMor  Rbdpbrn,  3fM>,  Aberdeen, 

Mr.Redfem  introduced  the  subject  by  remarking,  fliat  the  great  intereat  which  it 

has  recently  excited  owes  its  origin  to  the  practical  question  raised  in  the  jury  trial, 
Gillespie  v.  Hussel«  rather  than  to  investigations  into  the  characters  of  coal  pursued 
|bi  llieirown  sake.  He  stated  his  conviction  that  the  term  "coal/'  as  at  present 
applied  in  ordinary  life»  is  sufficiently  understood  for  all  commercial  purpose,,  for 
fne  construction  of  [eases,  etc.,  and  thatdifferenrc"  of  npininn  as  to  the  scientific  defioi- 
tiuu  uf  coal  ought  OOt  to  mterferc  with  the  popular  acceptation  ot  that  term,  llie 
aathor  then  pointed  oat  that  the  geological  position  of  the  Torbanehili  coal  is  Ufca 
that  of  all  others ;  and  he  produced  Dr.  Fyfe's  ta!)Ic9  of  the  chemical  composition 
9i  coals  to  prove  that  the  Torbanehili  coal  contains  all  the  chemical  ingredients  * 
of  coals,  in  nearly  the  same  proportions  as  in  some  of  them,  and  that  it  eon- 
tains  nothing  which  is  not  found  in  coals.  He  produced  specirocos  to  show  that 
the  Torbanehili  coal  is  laminated,  and  that  it  is  full  of  fossil  plants  visible  to  the 
naked  eye.  On  fractured  ^urtaces  he  showed  numerous  angular  facets  variously 
inclined,  and  stated  that  these  as  well  as  large  portions  of  the  surfsoes  of  the  lai^ 
foasils  may  often  be  seen  to  be  produced  by  vessels  of  plants  by  the  use  of  a  pocket 
lens.  As  these  fossils  have  a  similar  microscopical  structure  to  the  whole  mass  of 
the  coal,  and  tills  contsins  65^  per  cent,  of  carbon,  he  urged  that  these  facts  are  in 
themselves  almost  conclusive  evidence  that  the  seam  is  a  mass  of  vegetable  mstter. 
Small  cubical  blocks  of  Torbanehili  and  other  coals  show  above  and  below  small 
rounded  yellow  soots  set  in  a  dark  mass,  but  on  their  four  sides  these  spots  are 
elongated  in  the  direction  of  the  lamina.  There  fin  no  sadi  a|^pcaiaacca  as  l|oea 
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presented  bv  a  block  of  woo<l  in  anv  coal  whatever;  whilst  those  presented  by  tho 
Turbanehiii  coal  are  exactly  the  same  m  kind  ua  those  of  other  coals«  though  differ* 
iog  in  degret.  Microieopical  tactiottt  taken  horizoatally  and  vertically  always 
differ  in  the  same  manner  as  the  surfaces  of  cubicri!  hincks.  All  vertirnl  sections  are 
alike  ia  the  TorbaMhiil  and  oth«r  ccwist  all  horizontal  sections  are  alike,  but 
ividaljr  diAtant  In  all  tlwae  coals  ftom  ftrtkal  aactimia.  The  ttriatad  appearance 
of  vettkfJ  sections  is  therefore  not  doa  tO  COal  being  fibfous  like  wood,  but  to  its 
laminse,  which  a  vortical  section  cuts  across  as  one  would  cut  thrf)ii?h  the  leaves  of 
a  tKJok.  The  author  denied  in  toto  the  correctness  of  two  laipuriant  statements 
made  in  a  paper  recently  pttbliahed  by  the  Mierosco|rical  Society  of  LoodoB,  and 
affirmed  in  opposition  to  these,  that  hdrizontal  and  vertical  sections  of  the  Torhanc- 
biU  coal  are  never  alike,  but  differ  like  those  of  other  coais ;  also,  that  coal  and 
wood  differ  as  widely  as  a  laminar  and  a  fibrous  structure.  He  proceeded  to  give  a 
lengthened  and  systematic  description  of  the  various  microscopical  appearances  of 
coal*  illustrating  these  by  coloured  drawint:''  and  sun-picturc>=.  Hp  pdintt  d  out  that 
theTorbanehill  and  other  coals  are  in  great  pait  made  up  of  rounded  tlatlened  yellow 
masses  separated  by  dark  matter  made  up  chiefly  of  vegetable  tissues  io  a  ftag* 
roentary  state.  There  arc  also  several  other  bodies,  5.uch  as  spores,  &c.,  shown  on 
microscopical  examination  ;  but  it  is  irn{)ortant  to  bear  io  mind,  that  whatever  he 
the  interpretation  of  the  microscopical  ui>pcarances  in  theTorbanehill  coal,  there  is 
DOt  a  single  character  presented  by  it  which  is  not  found  in  other  coals.  The  author 
conclude^  from  his  iuvcstlgation*.  that  coal,  Caiinel  coal  especially,  is  the  result  of 
maceration,  disintegration,  and  chemical  changes  taking  place  in  a  mass  of  vegetable 
matter,  tihe  nearest  approach  to  whtdi  at  present  Is  that  presented  by  a  voy  floi4 
peat-bog.  lie  believes  tliat  in  geological  positinn,  chemical  and  hls-lologlcal  cha- 
racters, the  i  orbanehill  coal  is  hke  other  Connel  coals  ;  and  that  it  differs  from  them 
in  being  more  valuable  for  the  production  of  gas,  and  consequently  less  valuable  for 
the  fornatioo  of  coke.   


Account  of  some  JCrperimeufs  made  on  the  In/lucnce  of  Coloured  OVav*  on 
the  CrToxcth  of  Plants  in  St  a-  Water,    Bt/  IiODKUT  Warinoton,  i\C.S, 

Mr.  Warington  found  that  the  red  sea-plants  grew  best  in  cases,  the  light  supplied 
to  which  was  allowed  to  pass  thnragh  green  ootoared  glass,  and  tiiat  the  brown  and 
pttm  confervoid  growths  were  thus  destroyed. 


On  the  Restoration  of  Zamites  gigas  from  the  flower  Santtitom  tuid  Skok 
of  the  Yorhnhhe '  CwmL  By  Professor  W.  C.  Williamson,  PJtJS^ 

Manche^r. 

The  author  commenced  by  referring  to  the  notices  by  Youo^  and  Bird,  Prof. 
Phillips,  '  The  FossU  Flora,'  and  the  labours  of  Mr.  James  Yates  in  connexion  witfi 
^mU*»  gigas.  He  then  explained  his  views  of  the  structure  and  habit  of  the  plant, 
regarding:  it  as  resembling  the  elongated  cylindrical  stems  of  Cycas  circinalia, 
rather  than  tiic  niuic  »phcroidal  ouca  uf  Encepkalartm  ImrfKhis.  He  then  described 
the  subterranean  budn,  the  bark,  the  fronds  or  leaves,  and  their  connexion  with  the 
stem, — of  all  which  parts  he  exhibited  specimens,  and  in  which  the  general  rcscra. 
blance  to  living  Cycads  was  very  obvious.  lie  then  dwelt  at  some  length  on  the 
remains  of  the  inflorescence  found  at  Rnnswick,  on  the  Yorkshire  coast,  of  which 
heluMl  met  with  two  distinct  fo  nis:  the  one  a  curious  scaly  axis,  prolonged  in  a 
peculinr  pyriform  manner,  which  letter  j>art  has  been  invesred  by  a  cortical  sub- 
stance, consisting  of  oblong  cells,  arranged  perpendiculaily  to  the  axis.  This  por- 
tion Prof.  Williamson  regards  as  having  proliably  been  the  antheriferoos  portion  of 
the  plant.  A  second  type  consi.sts  of  a  concave  disc,  which  has  evident'v  trrniinatrd 
the  woody  axis,  and  been  margined  by  a  peripheral  circle  of  radiating  bracts.  On 
the  upper  surface  of  each  of  these  bntcts  are  two  small  oblong  depressions,  which 
Prof.  Williamson  supposed  may  have  supported  two  ovules  ;  but,  at  the  same  timi^ 
pointed  out  the  great  uncertainty  respectt||  the  exact  phy>iology  of  tbc«e  portions  { 
though  the  numerical  correspondence  between  these  ovules,  as  usually  seen  in  tbs 
cyct4eaa  cones  wd  th*  dfprntlcfli  on  tba  sqilaM  of  tha  brtds*  wmm  Io  lodkitt 
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the  probability  of  such  an  allocatioii  of  parts.  The  result  of  the  inve&tigatioa  tihoKs 
that,  though  the  general  habit  of  the  plant  is  that  of  a  true  Cycad,  its  inflorescence 
luts  very  widely  diverged  from  any  known  type  of  that  variable  class,  and,  cooae* 
qurntlv,  the  utmost  cantion  is  necessary  in  determining  the  genera!  nature  of 
the  plant  Irom  &uch  hmited  portions  of  the  organism.  The  elementary  materials  are 
often  tlie  same  in  the  recent  nnd  fowil  fonxu  i  hn%,  being  diflbeotly  dntrUmtcd,  new 
and  unexpected  combinations  are  COntinnaUy  OCCOntngt  of  wlucll  ZtmUn  pgm  It 
a  curioua  and  striking  example. 

On  Stangeria  Riradoxa.  Bj^  Jaubs  Yatbs,  Btq^  MjL,  P,RJS, 

Sianfferia  Paradoxa  u  n  plnnt  belonging  to  the  natural  order  of  Cjfeud$t  n&d  wwm 

observed  a  few  years  apo  in  the  vicinity  of  Port  Natal.  At  first  only  leaves  were 
sent  to  Luropc.  They  resembled  those  of  certain  kinds  of  ferns,  and  dilfered  esaen- 
Ually  from  thoae  of  all  known  Cycada.  Hence  tbe  new  plant  was  t^arded  a 
fern,  and  referred  to  the  genus  Lomaria.  In  the  year  1851,  however,  a  plant  came 
from  Natal  to  the  Chelsea  Rotnnic  Garden  with  a  stem  as  well  as  leaves,  and  soon 
ailer  Professor  Ikdfour  of  Edinbiirgli  received  a  cone.  They  agreed  exactly  in  their 
distinctive  characters  with  the  stems  and  cones  of  all  tbe  uiown  genera  of  Cyeadf ; 
and,  being  determined  to  bt-lung  to  this  natural  order,  the  new  genus  Stangeria  was 
so  named  after  the  enterprising  and  meritorious  Dr.  Stonger,  then  resident  at  NataL 

The  item  most  nearly  resembles  that  of  the  West  Indian  genua  Zamia,  It  if 
sliijit  and  ibick,  covered  wilb  a  brown  cuticle,  and  marked  by  parallel  bands  and 
tubercle!<i.  'i'iieae  appear  to  iiavc  originated  in  the  bases  of  leaves,  the  scars  of  which 
have  been  gr  idually  effaced  as  the  stem  has  enlarged.  The  section  exhibits  a  single 
cylinder  «f  woody  fibre. 

Tbe  leaf  of  Stangeria  is  distingnishrd  fioni  that  of  ferns  by  its  vernation.  For, 
although  the  vernation  of  the  Adder  s-tuuguc  is  plicate,  that  of  all  dorsiferous  ferns 
it  eiremate.  The  young  leaf  of  lueh  a  fern  it  coiled  up,  and,  if  pmotle,  itt  leafielt 
ore  also  coiled  up.  In  Stanrjeria  thr  Irrif  5tnlk  rises  erect  and  much  longer  than 
the  blade,  which  is  folded  upon  it  and  gradually  rises,  turning  on  the  top  of  the 
rtalk  tt  on  a  hinge,  until  it  is  bent  so  far  back  as  to  make  with  the  stalk  an  obtuse 
angle,  in  which  position  it  remains  fixed.  In  all  other  known  Cycads  the  stalk  it 
continuous  with  the  midrib  of  the  h  af,  so  that  the  wholp  leaf,  inchiding  the  stalk, 
forms  a  uniform  curve  without  any  angle.  As  the  blade  in  the  leaf  of  Stangeria 
increatea  to  at  to  render  its  structure  apparent,  it  is  found  that  every  leaflet  ia  folded 
double  lilnng  its  own  midiib,  tbe  upper  suifares  of  the  t"  ')  halves  bein::  in  rnntnrt; 
and  that  all  the  leaflets,  so  folded,  are  applied  to  one  another  with  an  imbricate  ver- 
nation. In  this  respect  therefbre  Stangeria  rtttmblet  a  rote,  an  ath,  (ur  a  kgomfaioiit 
plant 

The  vpHMtion  of  Stangeria  certainly  re-^embles  that  of  Lomaria,  so  na  to  aoeount 
for  the  original  mistdke  respecting  the  identity  of  these  genera.  The  midrib  of  tbe 
leafiet  tends  off  nervurei  at  the  diatance  of  about  a  millimetrt  from  each  other; 
these  very  shortly  bifurcate,  and  .«!ome  of  them  become  rlichntonions  by  a  second 
bifurcation ;  all  then  terminate  in  serratures,  which  are  seen  along  each  margin,  and 
which  are  directed,  at  in  tbe  genua  Zamht  lowardt  tbe  apex  of  tbe  letflet  The 
whole  margin  of  the  leaflet  is  formed  by  a  nervure,  which  coincides  witli  all  the 
indentations  of  the  serratures  and  communicates  with  the  midrib  through  the  bifur- 
cate nervures.  The  serratures  arc  irregular  in  their  &ize,  so  as  to  render  the  margin 
of  the  leaflet  uneven.  In  this  respect  also  an  analogy  it  perceptible  between  Stangeria 
and  Zuiiiifi.  So  far  lit  re^pcctt  Cyctdi^  the  venation  it  peculiar,  and  it  only  mtt  with 
elsewhere  in  ferns. 

In  oonteqnence  of  the  tite  and  position  of  tbe  letflett,  tbe  form  of  tbe  wbolo  leaf 

is  somewhat  triangular,  diflering  in  this  respect  from  all  other  Cycads,  and  approteh- 
ing  some  of  the  ferns.  With  tbe  exception  of  one  or  two  pairs,  which  are  turned  a 
little  towards  the  base,  the  luwestt  leaflets  are  the  largest  and  longest,  and  are  placed 
on  sliort  petidet  and  at  right  anglet  to  the  midrib.  The  upper  leaflets  diminish  in 
length  as  they  approach  the  npex  of  thr  leaf,  and  are  directed  more  and  more  towards 
tbe  apex.  The  petioles  of  the  leatielii  hacome  shorter  and  shorter  from  the  bate  of 
tbe  letf  upwardt,  until  tbcy  art  efiact^^d  Ibo  It^tlt  baeoma  ttaaUt  to  Ar  at 
tttptcta  ^t  lower  naigin,  and  tbit  lower  maigin  it  dtenmiit  The  widiib  oit  dbi 
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whole  leaf  tcrminfitei  in  n  single  leaflet,  which  cuiisequenlly  forms  the  apex  of  tlM 
The  leafleU  ia  the  oldest  phitit  which  I  have  seen  arc  twenty-seven  in  number; 
in  the  young  plant  or  •eedliiif,'  they  are  four.  ln»tea<l  of  ihe  bright  glossy  green 
of  other  Cycads,  tUe  leaf  of  >Stangeria  is  pale  green  mud  doet  not  shine.  Tne  form 
©f  the  leaflets  is  obloni^-laiiceolHte  anil  acuminate. 

The  following  account  of  the  male  cone  is  taken  from  a  plant  now  (September 
1854)  in  flower  at  Kew:*it  beam  two  coae«,  each  growing  upright  on  a  thort  thick 
peduncle.  Scales  not  jicltate ;  the  external  surfaces  pale-green,  iluwny,  lozenge* 
■Iiaped.  The  cone  is  pointed  at  the  apex,  between  1  and  .>  centinietn  s  long,  and 
except  id  being  very  much  amaller,  bears  a  close  analogy  tu  the  cone  of  the  genus 
Dioon. 

The  out,  or  Med,  it  nearly  orbicular,  and  1'5  centimetre  in  diameter. 

To  illustrate  tlii^  commuuicatioQ,  Mr.  J.  Yates  exhibited  a  drawing  of  Stangeri9 
paradoxa,  and  recent  «|>ccimens  of  difTeront  parts  of  the  plant;  n  male  cone  of  Dioon 
eduie }  and  a  living  specimen  ol  a  Lomaria.  For  previom  de&criptiuus  he  referred  to 
Hooker,  Journal^ Botanjf,  Aug.  1853,  and  Seemann,  BottptandtOt  Feb.  1854,  p.  44. 


Zoology. 

Oh  the  Otcurraux  in  t/ie  Infusoria  of  peculiar  Orgam  resetnbling  Thread* 

CtUi,   By  Professor  Allman,  FM.S, 

In  an  important  monograph  by  Cohn  on  the  ParaauMimi  BbFi0ria«  this  author 
maintains  that  the  cilia  with  which  the  whole  sorfao^  of  the  aotmalcule  is  covered 
are  in  reality  much  longer  than  their  appearance  in  the  living  nnimnl  would  lead 
one  to  believe.  He  founds  this  opinion  on  the  fact«  that  when  the  animal  is  allowed 
to  dry  on  the  glaaa  object-holder,  it  is  seen  to  bristle  with  long  rigid  filaments* 
which  he  believes  tfi  the  cilia  then  for  the  first  time  become  visible  in  their  entire 
length,  and  in  accordance  with  this  view,  he  figures  the  animal  covered  with  cilia  very 
mttch  longer  than  what  the  mere  inspection  of  the  living  ParasKBaaai  wontd  justify. 
.  Stein  in  hi:^  remarkable  work  on  the  l>eTelopment  of  the  InftonMria,  refers  to  tibia 
opinion  ot  Cohn,  whom,  however,  he  Kelicves  to  be  in  error  in  supposing  the  long 
bristic-hke  proceases  of  the  dead  animalcule  to  represent  the  natural  length  of  the 
dlia  in  the  living.  He  maintains,  on  the  contrary,  that  these  processes  are  the  cilia 
abnormally  lengthened  under  external  influences,  and  he  statr^  ilint  he  has  wit- 
nessed the  same  phenomenon  in  many  other  infusoria,  in  which  lie  has  always  been 
able  to  induce  it  by  the  application  of  strong  acetic  acid,  when  the  cilia  suddenly 
extend  themselves  to  three  or  four  times  their  original  length. 

Whilp  recently  engaged  in  examining  the  structure  of  a  nearly  allied  animalcule, 
the  Bunaria  leuca,  £hr.,  a  green  variety  of  which  was  developed  during  the  present 
antvmn  in  great  profusion  in  a  small  pond  in  the  county  of  Essex,  Dr.  Allman  wit- 
nessed an  appearance  exactly  s^lmilar  to  that  described  by  Cohn  and  Stein,  but  it 
soon  became  clear  to  him  that  the  German  naturaliijts  had  erred  in  their  explanation 
ol  it,  and  he  is  now  satis^hed  that  the  hlaucnts  in  question  have  nothing  whatever 
to  do  with  the  cilia*  but  are  peculiar  and  very  remarkidile  organs  hitherto  ludeseribed 
in  the  infusoria. 

When  this  animalcule  is  examined  under  a  sutiicientiy  high  power,  minute  fusiform 
bodies  may  be  detected  thickly  imbedded  in  its  walls.  These  bodies  are  perfectly 
colourless  and  transparent,    fhey  are  about  the  ^^ni^h  of  an  inch  long.  They 

may  be  easily  witnessed  at  the  margin,  where  they  arc  ;aecn  to  be  arranged  perpen- 
dicularly to  the  outline  of  the  animalcule,  but  on  the  surface  turued  towards  the 
observer  their  extreme  transparency  and  want  of  colour  renders  it  necessary  to  crnsli 
the  animalcule  beneath  the  coverinir  'j^n^s,  so  as  to  press  out  the  green  globules 
which  it  contains,  in  order  to  bring  the  fusiform  bodies  into  view.  To  these  bodies 
the  author  proposes  to  give  Ae  name  of  triehoqfti: 

Aa  long  as  tlie  aniraaJcnle  continues  free  from  anno3ranGe,  tbetriehocysts  undergo 
no  chancrp;  but  when  subjected  to  external  initntion,  a-<  orrnrs  during  the  drying 
away  of  the  surrounding  water,  or  the  appiicatiun  of  acetic  acid,  or  other  chemical 
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irritant,  or  the  too  forcible  action  of  the  compression,  they  become  suddenly  trani- 
formed  into, long  filaments  which  are  projected  from  all  parts  of  the  surface  of  tiie 
■nimi^ettle. 

The  rapidity  with  which  this  remarkable  change  is  effected,  joined  with  the  great 
minutenesi;  and  transparency  of  the  object,  renders  it  extremely  difficult  to  follow  it, 
and  for  a  long  time  the  author  could  only  satisfy  luniself  of  the  fact  that  the  fu&i> 
form  bodies  were  saddenly  replaced  by  the  projected  filaments.  Ailer  continued 
observation,  however,  he  at  laet  SQCceecled  in  witaessiQg  tilt  prinapal  stepe  in  ttM 
evolution  of  the  filament. 

It  is  not  diflenit,  by  mpidiy  crashing  the  antmaleah*,  to  force  oQt  eoma  of  lSt» 
tridu'cysts  in  an  unchanged  state.  If  the  eye  be  now  fixid  on  one  of  the  isolated 
trichocysts,  it  will  in  all  probability  be  seen,  after  the  lapse  of  a  fcw  seconds,  to 
become  all  at  once  changed,  with  a  peculiar  jerk,  a*,  if  by  the  sudden  release  of  bome 
previous  state  of  tensioo»  into  a  little  spherical  body,  in  this  condition  it  will  pro- 
bably rcmahi  for  two  or  three  5ccouds,  and  then  a  spiral  filament  will  become 
rapidly  evolved  from  the  spherule,  appareutly  by  the  rupture  of  a  membrane  which 
had  previously  confined  it,  the  filament  unrolling  itself  so  quickly  that  the  eye  can 
scarcely  follow  it,  until  it  ultimately  lies  straight  and  rigid  on  the  field  of  the  micro- 
scope, looking  like  a  very  fine  and  long  acicuiar  crystal. 

This  remarkable  body  whco  completely  evolved  consists  of  two  portions,  a  rigid 
spiculum-like  portion  acutely  pointed  at  one  end,  and  continuous  at  the  opposite 
end  with  the  second  portion,  which  is  in  the  form  ff  a  fine  flexible  filanunt,  less  tbrn 
half  the  length  of  the  spicuium ;  this  second  portion  is  generally  seen  bent  at  an 
angle  on  the  first.  The  form  of  these  hodies  is  best  obsenwd  in  such  as  have  floated 
away  toward?*  the  margin  of  the  drop  of  water  and  are  thire  left  dry  by  the  eva- 
porated fluid.  Many  of  them,  however,  merely  presented  the  appearance  of  a 
simple,  long,  fusiform  spicuium,  a  condition  probably  depending  on  their  less  com- 
plete evolatioD. 

The  resemblance  of  the  organs  now  described  to  the  well-known  ihread-celle  of 
the  polypes  and  certain  other  lower  members  of  the  animal  kingdom  is  obvicnia. 
That  they  are  entirely  homologous,  however,  witti  these  bodies  we  can  scarcdy 

assert ;  their  origin  at  lerif^t  appears  different  ;  for  if  we  admit  the  unicellular  struc- 
ture of  the  infusoria,  we  have  the /ricAocyWt  apparently  developed  in  the  thickness  of 
the  celUwolI,  instead  of  being  produced  in  special  cells,  as  we  know  to  be  the  ca^e 
with  the  threed-celle  of  the  polypca. 


On  tktAfpUoationof  Cyanide  of  Potamum  to  killing  InteeU  far  tkt  Cahimei. 

By  G,  BOWDLER  BUCKTON. 

The  author  ob9ervcd  that  littlr  or  no  information  was  to  be  obtained  from  writers 
on  Entomology  with  reference  to  killing  insects  intended  for  future  examination. 
■  After  noticing  the  remarkable  manner  in  which  some  of  theOrthoptetm  and  Nenro- 
ptera  are  capable  of  ro-ris-tiDE?  the  action  of  sulphurous  acid,  and  consequent  unfit- 
ness of  that  substance  for  such  a  ptirpuse,  it  was  stated  that  the  desired  object  may 
be  conveniently  effected  in  many  cases,  by  subjecting  the  living  insect  to  a  moist 
atmosphere  at  a  high  temperature.  A  suitable  apparatus  was  dcttcribed,  and  likened 
to  a  diving-bell  of  thin  and  well-nnnenled  glass,  having  an  inner  lining  towards  the 
top,  of  cork,  upon  which  the  specimen  to  be  operated  upon  may  be  fixed  by  a  pin.. 
Soflbcation  quickly  ensues  on  plunging  the  bell-moafh  downwards  into  a  basiik  of 
water  at  or  near  its  boiling-point. 

Ader  noticmg  the  certain  and  rapid  manner  in  which  the  vapour  of  hydrocyanic 
acid  acts  on  insect  life,  and  objecting  to  its  common  use  from  its  well-known  poi* 
wnona  and  volatile  properties,  it  was  further  stated  that  cyanide  of  potasnium 
possesses  similar  useful  properties  without  corresponding  disadvantages.  Chemists 
have  been  lon^  aware  of  the  peculiar  change  of  this  substance,  by  moisture* 
into  hydrocyanic  acid,  ammonia  and  odier  prodocts,  and  as  t6e  air  aJvraya  eon* 
tains  a<jupou<  vapour,  the  salt  slowly  undergoes  tlic  R.irae  decomposition  oa 
exposure  at  ordinary  temperatures.  I'he  requisite  apparatus  is  very  simple,  and 
consists  of  a  wide-mouthed  jar  of  glass,  fitted  with  a  brass  cap  having  an  aper- 
tare  capable  of  being  doMd  prilty  accnnitely  with  •  slide.  The  cyaaidecf  pptM  u 
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fiittiDj  in  coarse  iumps^  is  placed  under  a  I'aUe  bottom  oi  blutting-papei,  which 
Mcvw  the  double  purpose  of  Kbiorbing  the  moisture  arising  froro  the  deliqucMeiit 
nnture  of  thp  salt,  and  i''  nlso  permeable  to  the  air.  A  small  n-la^R  bell,  for  trnns- 
ferriog  an  insect  from  the  net  to  the  aperture  of  the  instrumeat,  completes  the 
Appamtas,  -which  nay  be  carried  into  the  fields.  An  iiMCct  naaally  dies  in  a  aptce 
of  time  varying  from  forty  seconds  to  two  minutes;  but  in  the  larger  Colcoptera 
and  Lepidoptera  a  longer  treatment  is  desirable*  to  provide  against  the  possibility  of 
resuscitation. 

The  author  considered  that  Uie  cyanide  poesessed  many  advantages  over  crashed 

laurel  leave,-,  which  cannot  always  be  obtained.  Tlio  Fait,  nnw  so  extensively  used 
in  the  artSi  is  in^peosive  and  may  be  kept  for  any  length  of  time  in  stoppered  bottles, 
tad  is  thns  available  abroad.  The  instrument,  also,  ia  always  ready,  for  a  charge 
6f  thirty  or  fortv  grains  will  lieep  np  a  poisonous  atmosphere  for  a  month  or  longer 

without  renewal. 

A  singular  instance  of  resistance  to  the  action  of  the  cyanide  was  then  excmphtied. 
An  impregnated  female  of  the  Bnmet  sphinx  (^nlAreeem  FUipmduta)  was  placed  in 

the  instrument  in  company  with  the  spectre  moth  (Mormo  ^^(u^rn).  Tlic  largo 
insect  was  dead  in  less  than  two  minutes,  but  the  Burnet  was  comparatively  lively 
■Iter  the  expiration  of  fourteen  hours.  It  is  worthy  of  note,  that  oviposition  did 
not  commence  until  liberation  of  the  insect  from  confinement,  possibly  ahowing  n 
Itnowledge  on  the  part  of  the  insect  that  such  an  atmosphere  was  fatal  to  the  larvas 
when  excluded  from  the  egg  or  in^urioud  tu  ihe  vitality  of  the  egg  itself.  As  both 
Che  larva  and  imago  of  Tfaea  peUbonelfa  were  experimentally  proved  to  be  incapable 
of  resisting  the  action  of  the  vapour  from  the  cyanide,  a  suggestion  was  made,  that 
furs  and  stuffed  specimens  of  natural  history  might  be  freed  from  moth  by  sub- 
jecting them  to  such  an  atmosphere.  Of  course  this  could  not  be  Ui>ed  as  a  prc> 
eenrative.  but  solely  i  a  cure  for  an  eiisting  evil.  The  action  of  the  vapour  upon 
the  longs  is  not  of  sufficient  intensity  to  canie  any  annoyance  to  the  openrfor. 


On  the  Fauna  of  Liverpool.    JJi/  Isaac  Byerly. 

The  list  of  animals  was  very  complete,  and  comprised  some  remarkable  forms. 
Amongst  these  may  be  mentioned  the  following: — 1.  The  bottlehead  (Hyperwtdm 
Buttkopf).  In  the  stomach  of  two  of  the  specimens  captured  grrnt  niimhi  r?  of  the 
homy  beaks  of  cuttle-fishes  were  found,  and  these  were  impacted  oue  ia  another, 
Ibnnmg  a  continnoas  row.  9.  IVeeftmas  ctpera.  In  this  fish,  Mr.  Byerly  had 
demonstrated  the  existence  of  a  poisonous  secretion  at  the  base  of  its  spines* 
3.  Lissotrlton  paUupes.  the  rarest  species  of  British  newt,  had  been  taken  near  Liver- 
pool. 4.  Many  of  the  rarer  British  fishes  had  occu/red  on  the  coast, — as  the  opah 
or  kin^^,  the  Angleeey  Morris>  the  Tbrpedo  noMlle.  5.  Many  species  of  Nndi- 
branchiate  Mollusca  had  been  taken ;  and  onr  p  ries,  Antiopa  hyaUnn,  is  not  yet 
published,  but  will  appear  in  the  forthcoming  part  uf  Messrs.  Alder  and  Hancock's 
work  on  these  animals.  6.  Tht  occurrence  of  ^ociilsea  fnUarit  in  large  numbers 
was  noted ;  and  also  that  it  then  gave  the  water  a  rose-coloor.  The  fuHowing  is  a 
list  of  the  species  of  each  great  sectton  of  the  animal  kingdom  : — Mammalia,  41 ; 
Birds,  196;  lieptiles,  11 ;  Fishes,  100;  Mollusca,  iS5  ;  Crustacea,  71 ;  Lepidoptera, 
696 1  Ediinoderaata,  10 1  Acalephw,  U  i  Zoophytes,  68 }  Sponges^  6:  aoont  1400 
altogether.   

Zi#/     I'our  Hundred  and  Forty  Spedts  of  iiilkidU  from  Mazaikm, 
Bij  P.  P.  Carfintbr,  BJLt  Warniigtan, 

The  author  entered  into  a  comparison  between  them  and  the  shells  of  Panama  (as 

catalogued  hy  ('  B.  Adams)  and  other  places.  A  very  large  proportion  of  the  Ma- 
satiaa  shells  not  having  been  yet  described,  all  such  results  will  be  open  to  correction. 
A  comparison  of  the  idiells  collected  by  Mr.  Nnttall  on  the  Califomian  coast  shows 
the  remarkable  fact,  that  scarcely  any  species  are  common  to  that  coast  and  to 
Mazatlan,  although  these  shells  arc  generally  called  *'  Califomian."  The  importance 
of  tabulating  accurutc  accounts  of  the  faunas,  not  only  uf  zuolugical  provinces,  but 
af  apadal  localities,  was  much  dwelt  upon ;  smd  it  was  suggested  that  very  valuable 
aid  to  scientific  inquries  could  be  given  by  the  formation  of  separate  coUeetaow 
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belonging  to  different  faunas.  A  hcrrinning  had  hren  made  in  Liverpool  by  the 
present  of  a  series  of  Mazatlan  sheila  to  the  Free  Museum  (by  Mr.  G.  HuUe).-^ 
which  WW  exhibited  to  the  Section.  If  nerehants,  captains,  and  ttitocs  would 
exert  themselves  to  obtain  similar  collections,  not  only  the  inbabitantt  of  liveipoQ^ 
but  the  scientific  world  generally*  woald  be  much  indebted  to  than. 


On  the  Devekpment  of  the  Embryo  of  Purpura  lapiUus. 
By  PpofeMor  W.  B.  Carpxntsr,  MJ>^ 

The  flask-slmiTcd  capsule  formed  by  these  animals  contains  from  500  to  600  vitel* 
lino  hodit-fi,  liaving  the  appt'firanct'  of  CL'gs;  yet  only  from  about:  !'}  to  30  embryos 
arc  produced,  each  of  these  huving  irom  20  to  30  times  the  bulk  ot  the  ovum  froui 
which  it  spnuig ;  so  that  the  roaterid  contained  in  the  original  mass  of  eggs  matt 
in  aonie  way  f  r  tither  liave  been  appropriated  by  the  cnniparatively  few  embryos 
which  are  thus  developed  at  its  expense.  By  MM.  Koren  and  Danielasen,  who  had 
previously  examined  into  this  subject,  it  was  affirmed  ^t,  after  the  segmentation 
of  the  vitelline  bodies  into  from  about  12  to  16  divisions,  the  whole  of  them  coalesced 
into  one  conglomerate  mass,  which  afterwards  subdivided  into  pedunculate  frag- 
ments, containing  a  larger  or  smaller  number  of  the  original  yolk-segmeatji,  every 
one  of  these  fragments  becoming  an  embrj'o.  Dr.  Carpenter  stated,  however,  that 
his  own  observations  had  led  him  to  an  entirely  different  view  of  the  process;  and 
that  he  felt  the  more  confidence  in  the  correctness  of  his  interpretation  of  it,  since  it 
was  obvious,  from  bis  predecessors'  own  statement,  that  they  had  not  had  the  oppor* 
tunity  of  witnessing  the  stages  of  the  process  which  immediately  preceded  the  con- 
trlotiiorntion.  He  had  himself  examined  so  large  a  number  of  cnp^ule^,  in  which  a 
conbidcrable  number  of  small  free  embryos  presented  ihemsclvcs  beiore  the  conglo* 
meration  of  the  great  mass  of  the  ova,  that  he  could  not  doubt  that  they  are 
generated  independently  of  it.  These  embryos  very  soon  mme  to  possess  a  mouth 
between  their  two  ciliated  lobes ;  and  this  leads,  by  a  wide  oesophagus,  ciliated  in 
its  interior,  to  a  temporary  gastric  cavity,  llie  embryos  then  attach  themselves  to 
the  conglomerate  yolk-mass;  and  by  the  action  of  these  cilia,  the  small  segments  of 
which  it  is  composed  are  driven  down  their  interior,  which  i-^  soon  distended 
by  them.  If  a  capsule  be  opened  shortly  utter  the  conglomeration  has  taken  piac^ 
embryos  may  be  found  attached  to  the  yolk -mass,  preseoting  vaiions  giadatiooa  of 
siTie ;  some  being  but  lit»lr  lai  _.  r  than  the  '^mnl!  frve  embryos  seen  in  a  previous 
stage,  and  having  only  a  small  (quantity  of  yolk  superadded  to  that  which  they  pre- 
viously contuned ;  whilst  others  may  have  already  acquired  the  bulk  of  the  folly* 
formed  embryo,  though  presenting  no  advance  in  development.  Even  in  these  last, 
however,  the  small  yolk  derived  from  their  original  ovum,  may  be  shown  (by  crush- 
ing) tu  be  imbedded  in  ilic  ucceshory  yolk  thus  derived  from  the  conglomerate  mass« 
Tims,  then,  the  embryos  developed' from  a  small  number  of  Uie  egg-like  bodies  con* 
tained  in  the  original  capsule,  actually  eat  up,  though  at  a  very  early  stage  of  their 
own  evolution,  the  material  supplied  by  the  rest ;  and  if  they  do  not  obtain  this  ad- 
ditional supply,  or  only  ingest  an  insufficient  amount  of  it,  they  become  abortive* 
developing  only  the  ciliated  lobes,  with  more  or  less  of  the  foot :  one  or  more  of 
these  abortive  embryos  are  often  to  be  met  with  in  the  cap-ule  near  its  maturity. 
I'he  bodies  which,  after  segmentation,  coalesce  into  the  conglomerate  lud^^.  Dr.  Car- 
penter was  inclined  to  consider  as  imperfectly  fertilised  ova* 


On  tomB  Points  connected  with  the  Natural  History  fif  the  Azore$m 

Bif  Profesasor  E.  Forbes,  F.R.S, 
After  giving  an  account  of  his  views  on  the  geological  relation  of  the  Azores  to 
the  continent  of  Europe,  the  author  proceeded  to  make  some  remarlcs  on  a  coilectiOR 
of  Molkisca  made  by  his  frirnci  Mr.  M'Andrew.  Amongst  them  were  forty-four 
species  of  Gasteropoda,  seven  species  of  LAmeliibranchiate  MoUuaca,  and  one  species 
of  Cephalopoda.  Of  Aese,  the  whole  were  referable  to  the  Luritanlan  Fanna,  imd 
only  one  species  was  fcmud  in  America,  and  this  was  found  also  in  the  Canary 
Islands.  There  was  a  list  also  of  eighteen  i^pecies  of  land  Mollusca ;  one  or  two 
of  these  were  peculiar,  but  the  rest  belonged  to  the  West  Atlantic  or  Lusitaaian 
Fanna* 
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On  Ifte  Vascular  System  oj  the  Lower  Annuiosa, 
By  T.  H.  Huxley,  F,R,8. 

TJader  the  term  Lower  Annttlosa  the  author  included  the  Annelida,  the  Echino* 
dermata,  the  Trematoda,  the  Turbcllaria  and  the  Kotifera, — in  all  of  which  there 

exists  ft  peculiar  system  of  vi^«<?p!9,  which  have  hilherto  been  uni- prsally  regarded  as 
a  blood-vascular  system.  Without  considering  the  view  he  was  about  to  lay  before 
tihe  Section  to  be  fblly  deraonstnited*  the  author  said,  that  he  had  to  offer  very 
strong  reasons  for  regarding  the  prevalent  notion  as  incorrect^  The  vascular 
system  of  the  higher  Annulosa  and  of  the  Mollusca  is  in  all  cu^es  a  mure  or  less 
specialized  part  of  the  common  cavity  of  the  body.  The  fluid  which  it  contains  is  a 
corpoeciilated  fluid ;  the  propulsive  organ,  if  any  special  heart  exist,  is  a  contrac- 
tile sac,  connected  by  valvular  apcrtnres  with  that  common  cavity-  Now,  although 
it  might  be  incorrect  to  say  that  th^  vascular  system  of  the  lower  Artnelida  is  inva" 
riaUy  distungtushed  by  characters  the  opposite  of  these.  sHIl  tfam  can  be  no  qtiestion 
that,  as  a  general  rule,  such  is  the  case;  and  this  circumstance  is  alone sufiicient  to 
raise  ?rave  doubts  as  to  the  homology  of  the  two  systems.  But  thr«e  doulits  are 
greatly  strengthened  when  we  take  into  consideration  certain  Ucis,,  winch  tiic  author 
pfoceeded  to  lay  before  the  Section.  In  the  Rotifera  there  is  a  system  of  vessels, 
consisting  of  a  contractile  vesicle,  opening  externally,  from  which  canals,  containing 
long  vibratile  cilia,  pass  into  the  body.  In  certain  Distomata,  such  as  Aspidog(uter 
csnah'cofa,  there  is  a  system  of  vessels  of  essentially  similar  diarscter ;  but  the 
principal  canals — those  lateral  trunks  which  come  off  directly  from  the  contractile 
Teside — present  regular  rhythmical  contractions.  The  smaller  branche«?  are  all 
richly  ciliated.  In  other  Distomata  the  lateral  trunks  appear  to  be  converted  into 
excretory  organs,  as  they  arc  full  of  minute  granules ;  they  remain  eminently  con« 
tractile ;  but  their  connexion  with  the  system  of  smnlk-r  ramified  vessels  cea-^cs  to 
be  easy  of  demonstration.  As  Van  Benedeu  and  others  have  showo,  they  still  form 
c»e  sjrstem ;  bat  the  cilia  r.rs  no  longer  to  be  found  in  the  smaller  ramified  vessels, 
having  sometimes  vanished  altogether;  at  others,  being  discoverable  only  here  and 
there  in  the  minute  ultimate  terminations  of  these  vessels.  In  certain  Nematoidea 
the  vascular  system  is  reduced  to  a  couple  of  lateral  contractile  vessels,  altogether 
devoid  of  cilia',  but  comma  nicating,  by  a  small  aperture,  with  the  exterior.  Now, 
there  is  no  doubt  that,  in  all  these  cases,  the  "vascular  system"  is  physiologically 
a  respiratory  and.  perhaps,  urinary  system ;  while  the  common  cavity  of  the  body 
represents  the  blood-vascular  system  of  the  Molluscs  and  Articulata.  However, 
Echinorhynchus  possesses  a  vascular  system  of  the  same  nature  as  that  of  a 
Nematoid  or  Distomatous  worm,  but  presenting  no  rilin,  and  having  no  external 
opening ;  thus  forming  a  closed  vascular  system,  homologous  with  those  previously 
described,  and  differing  from  them  only  in  the  fact  of  its  closure.  But  from  hence 
it  is  a  very  easy  and  natural  transition  to  the  vascular  system  of  the  Annelida; 
and  the  author  stated  his  conviction,  based  not  only  upon  these,  but  upon  many 
additional  reasons,  that  these  so-called  blood-vessels  and  those  of  the  Echinodermata, 
form,  in  fact,  only  the  final  term  of  a  series,  of  which  the  so-called  water- vascular 
system  of  the  Rotifera  constitutes  the  commencement.  If,  however,  these  vessels 
have  really  nothing  to  do  with  the  proper  blood -vascular  system  of  the  higher 
Aonulosa.  with  what  system  of  organs  are  they  homologous  ?  In  answer  to  this 
question,  the  author  stated  his  belief,  that  they  correspond  with  the  traches  of 
Insecta,  which  present  a  similar,  extensive,  ramified  distribution,  and,  in  some 
cases,  as  in  the  larvie  of  the  LibelluliUo;,  coualitute  as  complett^ly  cioaeil  a  system 
of  veiaels.  


On  the  Power  by  which  Insects  are.  enabled  to  adhere  to  Smooth  Perpeii/^ 
cular  Surjacts.    By  Thomas  Lnman,  M.D.^  LiverpooL 

The  author  took  a  survey  of  the  whole  subject,  and  pointed  out  that  there  were 
three  ways  hy  which  this  object  was  ejected : — I,  by  hooks,  which  were  used  when 
the  surfaces  were  cylindrirni,  as  in  the  grasses  ;  2.  hy  suckers,  which  were  perfectly 
free  from  hairs  except  a  marginal  inoge  lo  keep  the  dust  out ;  3.  by  an  adhesive 
stLlStioii^  which  was  spread  over  an  immense  number  of  microscopic  hairs,  oadi  of 
Whidi        «tlachcd  to  a  laiga  Hap,  and  had  a  diatended  tsnniaal  dmk^ftmiu 


no 
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Hooks  were  to  be  faaad  in  every  font,  but  they  were  not  uniformly  accoropanied 

either  by  suckom  or  adhesive  bosses.  The  Inst  wore  hv  far  the  jnost  frequent,  the 
former  were  very  rare.  In  some  very  in^tanceii,  hooks,  suckers^  and  adheftive 
flept  were  preeent.   

Dr.  Inman  related  the  onrticulars  of  a  case  of  partial  Albinoism  in  a  black  man, 
illustrated  with  photographic  representations  of  the  individoal  thus  affected.  Tlii 
white  »p(>t<4  on  tM  man's  body  were  obeored  to  become  darker  daring  the  hotter 
parte  of  the  fHf^  ««,.-,,p^ 

Dr.  Lafffnaernn  called  attention  to  Mr.  Woollaeton'e  recently- pu bibbed  wneli  <mi 

'The  Insects  of  the  Maileira  Islands,'  a  copy  of  which  was  exhibited  to  the  Sec- 
tion. This  work  had  been  produced  by  the  author  with  great  labour  and  at  a  great 
expense,  and  was  one  of  those  works  for  which  science  is  indebted  to  the  patient 
and  self-denying  labonn  of  their  authore.  He  also  called  the  attention  of  the  Section 
to  the  magnificent  cnlletion  of  insPCts,  P'^pf^rially  C(jleO[-»tcra,  matic  hv  thr  late  Mr. 
MeUy,  of  Riversiev.  near  Liverpool,  and  which  his  son  had  thrown  open  to  the 
inepectton  of  the  Member*  f^the  British  Assoelation. 


On  ike  Pk^Moffjf  <^  Cells  in  relatum  io  Comdommta  and  AdegplSm  Mom* 
mmii.  By  Thomas  Latcock*  Jf«D.»  VoHL 

Dr.  Laycock  communicated  some  of  the  views  he  entertained  as  to  the  relations 
of  cells  to  consciousness,  and  to  the  adaptation  to  a  dciiuite  object  manifested  in  the 
movements  and  fuuctiuub  of  organisms.  These  phaenomcna  arc  variously  interpreted 
In  relation  to  conscloninese.  While,  od  the  one  hand,  it  was  a  (irmly  established 
opinion  that  vegetable  organisms  had  no  sensation,  although  tlicy  adapted  them- 
selves, olten  with  exquisite  skill,  to  external  circumstances,  of  which  Dr.  Laycock 
adduced  several  examples.— «n  the  other,  it  was  an  equally  fixed  doctrine  that  th« 
lower  animal  organisms  (r.  y.  insects)  were  as  susceptible  of  pain  as  man  himself. 
Now  all  these  adaptive  phenomena  were  manifested  in  the  highest  degree  in  that 
ultimate  constituent  of  animated  brings,  namely,  the  microscopic  cell;  and  yet 
whether  the  organism  was  unicellular,  or  composed  of  groups  of  individual  ceUs»  or 
evolved  from  a  primordial  cell,  there  did  not  appear  the  slightest  ground  for  con- 
dadtng  that  these  were  endow^ed  with  consciousness ;  it  followed*  therefore,  that 
the  whole  of  their  adaptive  phsenomena  were  the  result  of  a  force  inherent  m  thcaa^ 
but  distinct  from  mind. 

'i'hc  entire  structure  of  the  higher  organisms,  whether  vegetable  or  animal,  being 
evolved  out  of  cells,  and  the  aim  of  their  whole  vital  activity  being  directed  to  the 
attainment  of  ttie  same  object  as  that  aimed  at  in  cell  action,  viz.  the  well-being  and 
hn[ijiTnr^^  of  t!<e  individual,  it  follow^  that  in  these  that  object  may  be  aimed  at 
wholly  UiUepeudently  of  the  will  or  tht  consciousness.  Such  appears  to  be  the  case 
with  vegetable  organisms ;  but,  to  determine  the  presence  or  absence  of  tiiese  ia 

flants,  and  even  the  lower  animals,  is  necessarily  beyond  the  reach  of  observation, 
t  may  be  argued,  indeed,  from  analogy,  that  they  may  possess  a  sense  of  pleasure- 
able  existence,  inasmuch  as  such  an  endowment  would  be  entirely  compatible  with 
ttat  ^;raad  scheme  of  beneficent  adaptation  upon  which  all  organisms  and  tiae  entin 
creation  are  arranged. 

As  to  insects,  experiments  show  that  it  is  at  least  very  doubtful  whether  Aef  ftd 
pain ;  while  the  infinite  variety  of  instmmenis  supplied  to  tiiem  to  administer  to 
their  own  happiness,  and  the  itdu-rent  skill  which  they  display  in  thr  use  of  those 
instruments  (illustrated  by  thu  mathematical  accuracy  with  whicli  the  domestic  bee 
constructs  its  hexagonal  cell) ,  might  serve  as  some  proof  of  the  pleasure  they  may 
have  in  existence. 

Dr.  Laycock  next  procfrdct!  to  place  the  scat  of  tliese  adaptive  movements  in  the 
cells  of  the  vesicular  neunue  which  constitute  the  ganglia  of  the  nervous  system*  and 
to  show  that  these  eonld  re-aet  as  a  eo-ordinating  appsMtns  opon  the  Mislinnmnin 

provided  by  Divine  Providence  for  the  well-being  of  the  animal.  He  stated  that  the 
seat  of  cnnsctnusnesti  is  almost  unlvcrsallv  acknowledged  to  be  in  tlve  ganglia  within 
the  cranium  of  Vertebrata ;  yet  tlie  headicsa  trunk  of  a  frog  wonld  heap  away  if  it 
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■were  irritated,  or  swim  awny  if  thrown  into  water.  Iletice  the  conclusion,  that  the 
cells  of  the  vesicular  ueurioe  act  under  given  circumstances  m  adaptively  and  yet  at 
unconsciously  as  in  the  lowest  forms  of  animal  and  vegetable  life. 

Dr.  Laycock  then  extended  these  views  to  the  cells  constituting  the  vesicular  neurine 
of  the  !uuuan  brain  ;  and  argued  that  it  might  fairly  be  inferred,  both  Hi  priori  and 
from  obaervation,  that  their  endowments  and  modes  of  actiou  were  aot  inferior  to 
thoM  of  th«  Teticalar  nearine  in  insects.  It  followed,  therefore,  tbat  they  also 
might  act  adaptively  and  in  accordance  with  theii'  assigned  functi<t:i>  independently 
of  the  will  or  consciousness  of  tlie  individual.  To  this  automatic  action  (the  link 
between  man's  spiritual  nature  and  the  external  world)  Dr.  Laycock  referred  the 
phKQOlliena  of  mesmerism^  electro- biology,  spirit-rapping,  &c.,  and  npressed  his 
conviction  that  the  derangement  of  the  intellect  which  those  phrenomena  implied 
could  not  be  altocether  harmless,  but  might  lead,  and^  iudeed,  had  led  to  permanent 
injnry  to  the  brain.   

Mr.  MooRB  exhibited  aeveral  rare  animals  from  the  Museum  of  Natural  History 
in  liverpool.   

On  t/ie  Anthropoid  Apes»   By  Professor  Owen,  ifcf.Z).,  E,R,S,*» 

The  Lecturer  defined  the  known  species  of  those  large  tail-less  Apr-,  which  form 
t!he  hi^iest  group  of  their  order  (Qoadrumana),  and  consequentlv  make  the  nearest 
approach  to  man ;  he  determined  tiie  trae  loologteal  charactera  of  the  known  orange 
and  chimpanzees,  as  manifested  by  adult  specimens ;  pointed  out  the  relative  proxi- 
mity of  the  ornn'zs  and  chimpanzees  to  the  human  species :  and  indicated  the  leading 
distinctions  that  separate  the  most  anthropoid  of  thobc  apes  from  man.  'i'he  Pro- 
fessor then  entered  upon  the  subject  of  the  varieties  of  the  human  spedee,  and  de- 
fined tht'  i!  -rr  in  which  the  races  differed  from  each  other  in  colour,  stature,  and 
modihcaiion^  of  the  skeleton.  He  entered  upon  a  disquisition  of  the  causes  of  these 
varietiest  and  proceeded  to  examine  how  far  uiy  of  the  Itnowo  causes  which  modify 
specific  characters  could  have  operated  so  as  to  produce  in  the  chimpanzees  or  orangs 
a  nearer  approach  to  the  human  character  than  they  actually  present.  He  pointed 
out  some  characters  uf  the  skeleton  of  the  ape,  e.  g.  the  great  superorbital  ridge  io 
the  Gorilla  Ape,  which  could  not  hafe  been  produced  by  the  babitoal  action  of 
TniHclf»s,  or  by  any  other  known  influence  that,  operating  upon  successive  generations, 

Eroduces  change  in  the  forms  and  proportions  of  bones.  The  equable  length  of  the 
Oman  teetib,  the  concomitant  abaeoee  of  any  interval  in  the  dental  series,  and  of 

any  sexual  difference  in  the  develo()nient  of  particular  teeth,  were  affirmed  to  he 
primitive  and  unalterable  specific  peculiarities  of  man.  "Teeth,"  the  Professor  pro- 
ceeded to  state,  "  at  least  such  as  consist  of  the  ordinary  dentine  of  mammals,  arc 
aot  organised  so  as  to  be  influenced  In  their  growth  by  the  action  of  neighbouring 
amscles  ;  pressure  upon  th?  ir  bony  sockets  may  affect  the  direction  of  their  growth 
ifler  they  are  protruded,  but  not  the  specific  proportions  and  forms  of  the  crowns 
of  teeth  of  limited  and  determinate  growth.  The  crown  of  the  great  canine  tooA 
of  the  male  Trogloilij/cs  yoriUa  bec:an  to  he  calcified  when  its  diet  was  precisely  the 
same  as  in  the  female,  when  both  sexes  derived  their  sustenance  from  the  mother's 
milk.  Its  growth  proceeded  and  was  almost  completed  before  the  sexual  develop- 
ment had  advanced  so  as  to  establish  ihosc  difTerenoes  of  habits,  of  force,  of  mus- 
cular exercise  which  afterwards  characterize  the  two  ?exes.  Hie  whole  crown  of 
the  great  canine  is,  in  fact,  calciticd  before  it  cuts  the  gum  or  displaces  its  small 
deddaoos  predecessor;  Ae  weapon  is  prepared  prior  to  the  derelopment  of  the 
forces  by  which  it  is  to  be  wielded  ;  it  is  therefore  a  structure  foreordained,  a  pre- 
determined character  of  the  chimpanzee,  by  which  it  is  made  physically  superior  to 
man ;  and  one  can  as  little  conceive  its  development  to  be  a  result  of  external 
■timulns,  or  as  being  influenced  by  the  muscular  actions,  as  the  development  of  the 
stomach,  the  testes,  or  the  ovaria.*'  The  difference  in  the  time  of  disappearance  of 
the  suture  separating  the  preraaxillary  from  the  maxillary  bone,  was  not  explicable 
OB  any  of  the  known  causes  affecting  such  character. 

*  Deliver^  at  the  rc<iue9t  of  the  Couitcil  at  u\<:  General  Auuiversary  Meeuog  ot  the 

Afvseiiitfen* 
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Thrrp  was  not  nnv  nthnr  rharacter  than  those  founded  upon  thn  developments  of 
bone  for  the  attachment  uf  muscles^  which  was  known  to  be  subject  to  change  throogh 
tihe  operation  of  external  cauics;  nine-tentha  therefore  of  Ae  diiliereacea,  eapedaMy 

those  very  ^^triking  ones  manifested  by  the  pelvis  and  pelvic  extremities,  which  Prof. 
Owen  had  cited  in  his  '  Memoirs  on  the  Orangs  Jind  Chimpanzees/  publi«hrd  in  the 
Zoological  Transactions,  a!s  distinguishing  the  great  chimpanzee  from  the  hufuan 
■pecies,  mastattnd  in  contravention  of  the  hypothesis  of  transmutation  nnd  progress- 
ive development,  until  the  supporters  of  that  hypothesis  are  cnatilrrl  to  adduce  the 
facta  and  cases  which  demonstrate  the  conditions  of  the  raodtticatioQs  of  aucb 
diaracters. 

There  was  the  same  kind  of  difficulty  in  accounting  for  the  distinctive  characters 
of  the  different  species  nf  the  nrnngs  nnd  the  chimjianzc*-?,  a?  for  those  more  marked 
distinctions,  that  remove  buth  kinds  of  apes  from  man.  And  with  regard  to  the 
OQinber  of  the  liDOwn  aperies.  Prof.  Owen  remarked*  it  i»  not  inthmit  tatefest 
to  observe,  that  as  the  generic  forms  of  the  Quadrunmnri  r.pproach  the  Biraanoua 
order,  they  are  reuresentcd  by  fewer  species.  The  gibbuns  {Hylohatt*)  scarcely 
aamber  more  than  nalf-R<dozen  species ;  the  orangs  iPithcau)  have  bat  twoapedes* 
or  nt  most  three ;  the  chimpanzees  {Troglodytes)  are  represented  by  two  species. 

The  unity  of  the  hurnun  -species  is  demonstrated  by  the  constancy  of  those 
osteological  and  dental  charactei.^  lo  which  the  attention  is  more  particularly 
directed  in  the  investigation  of  the  corresponding  characters  in  the  higher  Quadra* 
mana.  Man  is  the  sole  sp  •  io^  of  his  genus — the  sole  representative  of  his  order : 
he  has  oo  nearer  physical  relatiuiu>  witli  the  brute>kind  than  those  which  arise  out 
(rf  tibe  chtraeters  that  link  together  the  great  group  of  placental  nuunmalia,  odled 
"Unguiculata." 

In  conclusion,  the  Professor  briefly  recounted  the  facts  at  present  satisfactorily 
asccrtaiucil  ie«pectiug  the  antiquity  of  the  Quadrumana  and  of  man  upon  the 
surface  of  the  earth.  At  the  time  of  the  demise  of  Cuvier,  in  1832,  no  evidence 
had  been  obtained  of  fos.sil  Quadrumana,  and  the  Baron  supposed  that  both 
these  and  the  Biroana  were  of  very  recent  introduction.  Soon  after  the  loss  of 
that  great  re-conatractor  of  extinct  species,  evidence  with  regard  to  tfie  fossil  Quadra* 
mana  was  obtained  from  different  quarters.  In  the  oldest  (eocene)  tertiary  deposits  in 
Suffolk,  specimens  ofjaws  and  teeth  worf  fouTifl,  thivt  unerringly  indicated  the  former 
existence  of  a  epecies  of  monkey  of  the  genus  Macaciut  {Alacants  euccmus).  About  the 
same  time,  the  tmrtiary  deposits  from  the  Himalayan  mountaias  gave  further  evidenoeof 
the  (iuadrumana  ;  jaws,  astragali,  and  isome  other  parts  of  the  skeh  ton,  having  been 
found  completely  petritied,  and  referable  to  the  genus  called  SemnomtheciUp  whidi 
is  now  restricted  to  the  Asiatic  Continent.  Dr.  Land  discovered  in  Brazil  fonsll 
remains  of  an  extinct  platyrhine  monkey,  surpassing  any  known  Cebus  or  Mycetes 
in  size:  the  platyrhincs  are  pcc-oliar  to  South  Aniprir;^  La^^tly,  in  the  middle 
tertiary  beries  in  the  south  of  i- ranee,  was  discovcreci  a  irugniunt  of  the  lower  jaw, 
proving  tliat  at  that  period  some  species  of  the  long-armed  ape  iiifhAatff)  most 
nave  existed.  But  no  fossil  liiiTimn  remains  have  been  found  in  the  rcgularlr  depo* 
sited  layers  of  any  of  the  diviaiou:}  ^not  even  the  pliocene)  of  the  tertiary  series. 
Homan  bones  have  been  fonnd  in  donbtfnl  positions,  geologically  considered,  aadi 
as  deserted  mines  and  caves,  in  the  detritus  at  the  bottom  of  cliffs;  but  never  in 
tranquil  undisturbed  deposits,  participating  in  the  mineral  characters  of  the  un- 
doubted fo&bkU  uf  those  ileposits.  The  petrified  Negro  skeletons  in  the  calcareous 
concretes  of  Guadaloupc  are  of  compnratively  recent  origin.  Thus,  therefore,  in 
reference  both  to  the  unity  of  the  human  ^^fiecio,  and  to  the  fact  nf  mrtii  brin;:  the 
latest,  as  he  is  the  highest,  of  all  animal  forms  upon  our  planet,  the  tuterpretatioos 
of  God's  Works  coincide  with  whift  has  been  revealed  to  vs  as  to  ovr  own  origin  and 
zoological  relations  in  bis  Word.  Of  the  nature  of  the  creative  acts  by  which  the 
successive  races  of  animals  were  called  into  being  we  are  ignorant.  Rut  this  we 
know,  that  as  the  evidence  of  unity  of  plan  testitie^  to  the  oneness  oi  the  Creator, 
so  the  modifications  of  the  plan  for  the  diA;reat  modes  of  existence  iUostnte  dit 
beneficence  of  the  designer.  Tho^e  structures,  morenver,  which  are  at  present  incom- 
prehensible, as  adaptations  to  a  special  end,  are  made  comprehensible  on  a  higher 
priDciple«  and  a  final  purpose  is  gamed  in  relattoo  to  hnman  mtdligence ;  for,  in  tiia 
inatances  where  the  analogy  of  hnoianly  inented  madiUMS  foils  to  Cfptain  tb* 
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itrectvre  of  a  divinely  created  organ,  such  organ  does  not  exist  in  vain,  if  its  traer 

comprehension  in  relation  to  the  Divine  idea  lead  rationnl  beings  to  a  better  con- 
ception of  their  own  origin  and  Creator.  The  discourse  was  iUustrated  bv  drawings 
and  diagrams  of  the  principal  external  and  o^iteologicai  characters  of  the  difiereot 
■pecice  of  oranga  and  chimpanieea,  ai.d  of  the  difii^rent  varieties  of  the  human  race. 


On  ike  Anatomi/  of  the  Gnat  AiU-eaiar.  ^  FrofeMor  Owek,  MJ)^  F*B,S, 


Exhibition  of  Living  Sea  Animals.    By  Robert  Patti-hson,  Belfast. 

The  animals  exhibited  were  chiefly  species  of  Jelly-fishes,  caught  by  Mr.  Price,  of 
Birkenhead.  One  of  the  species  was  ttie  Cydippe  pUeut. 


Mr.  PATTBBsofr  exhibited  specimens  of  PriapvJmeaxdaiu*,  procured  while  digging 
fmr  bait  on  the  mud-bank  at  Holywood,  County  Down.  As  other  specimens  had 
been  obtained  under  precisely  similnr  circumstances,  Mr.  Patterson  thou'rht  it  pro- 
liable  that  this  species  was  less  rare  in  certain  localities  than  had  been  previously 
anpposed.   

On  die  Medicinal  Leec/u   By  J.  Richardson,  HtdL 

The  author  exhibited  a  large  number  of  the  cocoons  or  cg?-casc3  of  the  medicinal 
leech,  and  gave  a  short  account  of  the  development  of  the  young  leech  in  the  ovum. 


On  a  supposed  New  Species  of  ' Felis*   By  Capt.  Widdrinqton,  FM,S, 


Remarks  on  the  British  Species  of  Foraminifera. 
By  Prolt'ssor  W.  C.  Williamson,  F.R.S,t  Manchester. 

The  author  first  referred  to  the  labours  of  his  predeces-^ors.  Walker  figured  22 
species,  of  which  13  are  good  ones;  Montague  35  specicd,  18  being  true  ones; 
Fleming  added  no  new  ones,  but  divided  Montague's  forms  into  8  genera ;  Dr.  Mac- 
nJIivray  published  12  supposed  new  forms,  of  wliich  but  2  were  new  to  Montague. 
The  author  has  now  obtained  30  genera,  59  species,  and  a  vast  number  of  varieties. 
In  deciding  on  the  claim  of  iiulividual  forms  to  specific  rank,  whenever  varieties, 
however  extreme,  were  found  to  be  connected  by  intermediate  links,  such  varieties 
were  recognized  as  belongin<»  to  the  same  species.  He  then  illustrated  the  extra- 
ordinary extent  to  which  Uilicrence  was  compatible  with  speciHc  identity,  by  speci- 
mens taken  from  the  genera  La^ena,  Entowlenia  and  Cri$ttUena,  and  concluded 
that  whilst  the  individuals  of  some  species  displayed  the  most  marvellous  tendency 
to  variation,  others  are  as  constant  to  their  typical  characteristics.  Three  primary 
structures  were  shown  to  enter  into  the  composition  of  the  Foraminifera  ;-'lst  The 
fiyaUne^  usually  consisting  of  a  transparent  vitreous  carbonate  of  lime,  with  usually 
numerous  foramina ;  2nd.  The  Porcellanous,  wliite,  opake,  and  rarely  foraminatcd ; 
3rd.  'Ihe  Arenaceous,  mainly  consisting  of  agglomerated  grains  uf  sand.  Irre- 
gularities in  their  development  were  described ;  and  a  few  indicative  evidences  of  the 
existence  of  fissiparou?  generation  amongst  the  ^oft  uncalcificd  animals  i)ointed  nut. 
with  olMervations  on  their  distribution  on  the  British  coasts.  But,  since  the  paper 
was  an  epitome  of  some  Acts  which  will  lie  more  folly  elucidated  in  the  joint  work 
of  the  author  and  Dr.  Carpenter,  about  to  appear  amongst  the  publications  of  the 
Ray  Socie^,  this  outline  will  suffice  for  the  present. 
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MliCBLI.AjlOIIS« 

On  Likrar^  and  Pkiloiophieal  Ptnttiit  at  ^mdacnrn  fa  Limgtmi^, 
Bw  Dr.  FowLtR,  MJ>^  F^S,  , 

HlHiile  young  and  amasing  myself  wiUi  translating  and  re -translating  some 

passages  lu  Cict  to,  my  attention  was  much  arrested  by  the  following,  in  his  essay 
Senectute, "  Manent  iogenia  senibua,  modo  permaneaat  atudia  et  indastria."  My 
past  experience  has  satisfied  me  as  to  the  oertainty  of  tiie  fact.   But  it  has  not  been 

till  lately  that  I  have  been  able  to  find  a  physiological  explanation  of  it. 

All  tlir  functions  of  the  mind  arc  nffccfi  f*  hy  corresponding  functions  of  the  hody, 
and  it  i*  by  the  circulation  iu  the  minulL'  uiLciieii  ul'  uur  urganji  of  braiu,  senses,  ^c, 
that  they  are  kept  in  a  sensitive  and  active  state.  After  the  nerves  of  a  frog':)  leg 
had  been  (!ividod  some  weeks,  its  muscles  contracted  feebly  when  zinc  and  Hilver 
were  in  contact  with  the  crural  nerve  and  each  other ;  but  when  I  brushed  the  skin 
•0  to  prodaoa  a  sJif^t  redness*  both  aensibility  and  contractility  were  reatond. 
Now,  the  cflfect  of  thinking  hat  an  effect  on  the  blood- veoj^els  analogous  to  bruahingt 
in  so  fur  a>»  it  nrccleralea  the  circulation  of  tht*  blood  through  them.  Any  one  who 
has  attended  biuuci-icUiog  mast  have  observed  that  the  8iri:um  is  accelerated  by  any 
exciting  tfuraghts,  and  blushing  is  attributable  to  a  like  acceleration.  So,  too,  ia  tlie 
inflamed  nppeamncc  nf  the  fonturrs  cxprcsHivc  of  anger.  Rut  our  conceptions,  also, 
are  vivid  in  proportiou  to  the  accelerated  tlow  of  blood  through  the  brain,  medulla 
oblongata,  and  organs  of  sense.  Now,  theiv  is  not  only  an  accelerated  flow  of  blood 
in  the  brain  while  we  are  thinking,  inducing  more  vivid  conceptions,  but  there  is  a 
retran«mission  from  such  conceptions  to  the  functional  parts  appropriated  to  act  in 
accordance  with  such  conception.  The  i>uilicient  rutiu  fur  this  |>rocei»3  seeras  to  be 
to  keep  all  eonnd  parts  of  our  organs  in  a  state  of  functional  efBciency,  and  to  repair 
Buch  as  arc  Tinsnund.  Of  this  the  restorntion  of  Cretins  to  sense  aiMl  hflthj  by 
rational  treatment  of  body  and  mind,  supphe^  a  satisfactory  example. 

To  ensure  sndh  unintemipted  recurrence  of  hopeful  conceptions  ae  mar  retransmit 
a  continued  supply  of  pure  blood  to  nil  the  structures  of  the  body  employed  in 
thinking,  pure  air,  water,  and  cxer-cise  are  essential.  I  cannot  but  attribute  the 
contmuancc  of  my  own  faculties  luainiy  to  IViiiuent  washiug  the  whole  surface  of 
head,  neck,  and  face  with  cold  water,  ycUi  w  'oap,  and  a  large  nail  bnotth.  By 
this  all  the  sentient  extremities  of  the  fifth  pair  of  nerve«»  arc  kept  free  from  pressure 
by  the  imbibition  of  water,  revivihed  by  the  arteries  accompanying  them,  and  thus 
ft  dbeet  and  free  commnnication  is  kept  up  between  the  brain  and  all  the  organs  of 
sense,  so  that  our  observations  may  be  made  with  accuracy,  and  result  in  clear  and 
ftbiding  conceptions.  Tbtse  will  constitute  the  materials  of  gome  worthy  purposf, 
and  runiish  occupalions  to  the  mind,  and  be  a  resource  to  withdraw  us  froru  all  the 
daily  carsa  which  so  often  and  needlessly  perplex  ost  for  tiie  mind  cannot  at  one 
time  he  occupied  by  iwo  olgects  of  seaae*  or  two  CDOceptiont,  tiie  abi^ng  reaolts of 
past  impressions. 

Cicero  appears  to  have  had  this  tn  hb  thoughts,  and,  like  B  Vron,  comidefed 
"  Ant  words  are  things,"  since  they  excite  conception, — the  chief  thing  with  which 
alt  artists,  orators,  and  both  scientific  and  lite rary  men  are  Tnn?t  conversant.  But 
Mr.  Burke  seeint>  to  have  thought  that  the  pleasure  which  we  derive  from  poetry  tl 
least  is  not  by  the  conception  which  words,  "sparks  of  immortality,"  incite.  FYom 
this  n[iininn,  sanctioned  m  it  is  by  P^)  great  a  man,  nn  appeal  may  be  confidently 
made  to  every  one's  experience,  while  reading  the  odes  or  elegy  by  Gray,  or  the 
plays  of  Shakspeare.  How  could  a  Oarrick  or  a  Siddons  have  pnn  expresslmit  to 
the  characters  they  represented  but  from  conceptions  excited  by  words?  And  still 
there  are  many  who  as.scrt  that  they  derive  more  real  pleasure  from  the  conceptions 
excited  by  the  words  of  Shakspeare  read  in  solitude  than  when  they  were  imper- 
sonated by  the  matchless  art  of  a  Siddons  or  a  Garrick.  But  this  pleasure  wm 
from  the  ejccitiiijr  f  fTet  t  of  a  iiuicker  circulation,  the  revivifyina;  of  nervous  and  mus- 
cular excitability',  the  sources  of  health.  Whv  i  If  the  purpose  of  this  hfe  be,  as 
reason  seems  to  mdicate,  a  school  in  which  such  nabitt  of  intelligence  arcformcd  as  may 
prepare  the  mind  for  some  more  advanced  state  of  existence,  on  this  hypothesis  it  is 
explicable  why  such  urgent  curiosity  to  know*  and  to  know  by  doing,  should  have 
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bMD  gNctt  $  and  when  known.-  why  so  jmpfttioit  to  desire  to  eomnranieate  to 

Dthrra  ;  for  there  are  often  st<itcb  of  ardent  cxcitunient,  and  the  acceleration  is 
mu&liy  in  accordance  with  the  excited  state  of  the  roiad.  The  restoration  ot  Anson'a 
crew,  and  the  garrison  of  Breda,  from  scurvy  by  hope,  and  from  ague  by  the  con« 
fiding  hope  inspired  by  charms,  snppty  proof  of  the  ulotniy  eflbdi  of  a  modnataly 
•tdted  cirottlation  indneed  by  hope* 


Mr.  Patterson  described  a  plan  of  aereating  Aquavivaria  adopted  by  Dr.  Ball,  of 
Dublin*  which  had  been  perfectly  successful.  It  consisted  of  a  blowing  apparatus, 
by  which  air  was  introduced  by  gatta-percha  tabea  into  the  bottom  of  the  tank«  bf 
meaoB  of  a  common  pair  of  bellows* 


Further  Monwrnndn  of  Observations  made  in  small  Aqnnrin^  in  wfdrh  the 
Balance  btlween  the  Animal  and  Vegettible  Organisms  was  permauentfy 
maintained.   By  Robert  Warington,  F.C.S, 

The  first  of  these  memoranda  related  to  experiments  made  in  a  freshwater  aqua- 
rium. As  an  evidence  of  the  permanency  of  the  balance  capable  of  being  established 
between  the  animal  and  vegetable  organisms  by  the  introduction  of  the  water-snail 
or  other  phytophagous  MoUusca,  Mr.  Warington  stated  that  the  same  water  in  which 
hb  original  experiments  were  made  in  March  1849,  has  been  inconstant  nse  np  to  tilie 
present  time,  several  fish  living  constantly  in  it  without  disturbance-,  and  that  it  is  now 
as  bright  and  in  as  healthy  a  state  as  at  the  first  pcrioil  of  its  being  employed.  Again, 
in  a  smail  jar  of  about  a  pint  capacity,  having  a  sirt^le  plant  of  Vallistmia  spiralis 
growing  healthily  in  it,  and  with  a  few  small  water-snails  as  sravengera,  he  had  sac* 
ceeded  in  hatching  and  rcarinc:  a  younp  trout.  Wlien  the  fish  was  to  swim 
atrODgly  it  was  transferred  to  a  small  aquarium,  containing  several  mumows,  when, 
to  hia  great  aonoyaooe,  it  was  immediately  seized  and  devoured.  Care  should  be 
taken  in  the  aciuarium  for  fresh  water  to  exclude  the  corum,  or  freshwater  poI-,  [)e 
{Hydra  fuaca),  particularly  where  certain  species  of  tish  aie  to  be  preserved,  aa  the 
minnow  {LeacUcut phorinus) ;  for  these  creatures,  insignificant  as  they  appear,  after  a 
short  tame  cause  their  death,  and  that  under  most  extraordinary  circumstances.  His 
own  impression  as  to  the  mode  in  which  this  destrur'ion  of  life  was  brought  about 
was,  that  the  hydras,  whenever  their  extended  tentacula  vvere*toucbed  by  the  swim- 
ming fifth,  seised  on  them,  stinging  them,  and  thus  causing  a  great  degree  of  irritation. 
The  polypes  also  were  torn  from  their  po-ilion  by  the  greater  sti  LDirtli  i  f  thi:  tlth  and 
carried  to  their  places  of  retreat^  where  in  consequence  the  mischief  was  contimialif 
accumulating. 

The  nest  series  of  memoranda  had  reference  to  the  author's  observatioaa  mad* 

in  sea.water  aquaria,  and  were  in  continuation  of  those  read  at  a  former  meeting 
of  the  Section.  He  had  had  progressing  very  successfully  for  boine  time  past  an 
aaperiment  with  a  view  to  preserving  sea  water  in  a  perfectly  transparent  and 
healthy  state  without  the  usi  <  f  vrL-i'tati  in  of  any  kind,  or  in  some  case^;  even  with- 
out the  use  of  a  scavenging  mollusc.  The  manner  in  which  sea  water  under 
such  circumstances  might  be  keyt  in  a  healthy  state  was  by  exposing  a  very 
extended  surface  of  it  to  the  action  of  the  air,  and  at  the  same  time  limiting  iti 
depth.  He  descrit)cd  the  arrangement  he  had  adopted  for  upwards  of  twelve 
months,  by  which  a  very  extensive  surface  of  water  was  submitted  to  the  oxiduing 
influence  of  the  atr,  and  the  fish  and  crabe,  by  their  continual  movements,  eanted 
sufficient  motion  in  thi-  fluid  to  c\[V)-t'  a  fixsh  surfat >•  to  its  action,  and  thus  keep 
up  its  aeration.  But  it  must  be  borne  in  mind  that  the  oxygenation  of  the  water 
thus  effected  was  a  very  delicate  equilibrium,  and  the  maintaining  a  healthy  con- 
dition was  liable  to  be  dibtut  i>cd  by  very  slq^ht  ibterfering  causes ;  nor  did  Iw  con* 
ceive  that  this  metliod  wtjuld  be  applicable,  except  to  snrh  marine  denizens  ns  are 
either  of  such  low  organization  as  to  require  but  little  aeration  of  the  water,  or  to 
•och  aa  tbe  crab  tribe  and  thoee  creatures  which  delight  in  frequenting  shallow 
water  or  have  the  power  of  climbing  out  of  their  llcjuid  element. 

The  form  of  the  aquarium  which  he  had  now,  aftiT  upwards  of  five  years* 
aaperieocu  and  observation  of  the  natural  habits  of  tbe  various  animated  tenants, 
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adopted,  consisted  in  a  foaf-sided  vessel,  having  the  back  gndamlly  atoping  op- 

wards  frorn  tlu>  hottnm.  at  an  an^tc  of  45  to  50  deiire^s,  and  the  consequentlv 
widened  top  sloping  slightly  downwards,  and  it9  covering  glass  resting  on  the  upper 
part  of  the  back,  lite  bottom*  therefore,  became  necessarily  narrow.  "He  finmt, 
for  the  purpose  of  observation,  and  the  top  for  the  admission  of  light,  were  to  be  of 
glass,  the  back,  ends,  uiul  hottom  being  constructed  of  slate;  the  whole  flxrd  in  a 
stout  framework.  'Ilic  biuping  back  was  covered  wilh  light  rock-work,  exteudmg  to 
a  abort  distaoce  above  the  water  Une. 


Om  lAe  AfpUcaHoH  of  Pkoioffraphi/^  to  ilm  DeHneatkm  of  Mieroteqpic  O^foeti, 

Bt/  F.  Wknham. 

The  author  described  the  process  which  he  had  adopted,  and  exhibited  photogra- 
phic pictarea  of  magnified  objects,  whidi  were  remarkaUe  finr  the  aeema^  with 
which  the  details  of  ihe  otject  magnified  were  represented. 


GEOGRAPHY  AND  ETHNOLOGY. 

GliOOltAPHY. 

Same  Bemarki  on  LtwH*  taken  in  Jerutalem,  with  the  Aneroid  Barometer, 
By  Capt  W.  Alliw,  BJf^  FM.S^  F.B.G.S. 

The  authenticity  of  the  traditions  that  were  supposed  to  have  fixed  the  sites  of 
the  Holy  I'luces  in  Jerusalem,  remained  unquestioned  during  r. early  fifteen  cen- 
turies. In  this  inquiring  age,  not  only  have  grave  doubts  arisen  on  the  subject,  but 
there  is  a  disposition  in  some  travellers,  who  have  carefully  examined  the  localities, 
to  rtji  ct  these  traditinn'^  altntiL'thrr ;  so  mtjrh  are  tlicy  thoaght  to  be  at  variance 
with  probability,  aud  with  the  results  of  their  examinations. 

The  discussion  chiefly  tarns  on  the  line  of  direction  which  the  second  wall*  or 
tlmt  existing  at  the  timo  of  t!:r  Crucifixion,  is  ^upposid  to  liavf  taken  ;  because  it 
b  known  that  the  Jews  did  not  bury  their  dead  within  the  walls,  and  there  is  proof 
in  Holy  Writ  that  Golgotha  was  outside. 

The  principal  authority  for  tracing  this  line  is  to  be  found  in  the  description  of 
the  city  In  tlu-  liistorian  Josephus,  which  unfortunately  is  vague  in  some  respectS, 
so  that  arguments  may  be  drawn  from  it  fur  both  sides  of  the  controversy. 

The  present  wall  of  the  city  is  now  certainly  outside  the  Church  of  the  Sepakhre, 
that  was  built  in  the  time  of  the  Emj>oror  Cnn-tantinr,  ami  by  his  orders;  but  since 
the  question  has  been  mooted,  the  advocates  for  the  traditions  say  that  this  wall 
was  restored  by  the  Crusaders,  on  the  ruins  of  that  of  Agrippa,  which  was  built 
qfter  the  Crucifixion.  Their  opponents,  on  the  contrary',  affirm  this  to  have  been 
tliL'  litie  of  the  serf >nt!  natl ;  which,  if  true,  would  bring  the  sapposed  Golgotha 
within  the  city,  and  iit  buch  case  it  cannot  be  the  true  site. 

Without  venturing,  at  present,  to  give  an  opinion  on  the  general  question,  I  may 
say  that  I  carefully  examined  the  line  wherealatetraveller  believed  ho  had  discovered 
indubitable  vestige's  of  the  ancient,  or  second  wall,  turning  inwards,  so  as  to  exclude 
the  Holy  Places.  1  had  his  book  in  my  hand,  and  was  assisted  by  two  imi>artial 
companions.  We  came  to  the  condoaion  that  the  remains  we  were  able  to  find  did 
-not  justify  hi^  assumption. 

The  arguments  of  all  the  controversialists  have  been  taken  from  examinatiofls  of 
the  ground  plan  of  the  City.  But  Jerusalem  was  built  on  a  very  irregular  iurftee ; 
tlie  principal  features  of  which  are  observable  at  the  present  day,  notwithstanding 
the  vast  accumulation  of  rubbish*  from  the  ruins  of  many  ages,  which  have  softeaad 
their  o^utlines. 

A  knowledge  of  the  amount  and  form  of  these  irregularities,  or  a  aection  of  the 
hill  on  which  the  city  was  built,  must  be  admitted  to  be  an  important  element  in 
the  consideration.  I  therefore  took  some  levels  with  the  aneroid  at  several  points 
within  the  pneent  walla,  chiefly  from  cast  to  wcat,  along  the  line  of  the  ViaMo^ 
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rosa,  and  in  the  Church  of  the  Sepulchre,  which,  it  not  perfectly  accurate,  may  be 
nwfiil  at  all  events,  in  default  of  a  more  correct  method  of  levelling,  to  call  attention 
lo  thta  important  dement  in  the  discunion.  The  foUowing  refer  to  tfie  Temple 


area: — 

7  here  is  a  small  rise  near  the  Governor's  crate  of   9*6  feet. 

The  point  where  the  Via  Dolorosa  crossi  s  the  upper  part  of  the 

Val  Tyropaean  is  bt-low  the  Temple  area  —27'  „ 

At  the  crossing  of  the  Via  Dolorosa  with  the  street  leading  to 

the  Damascus  gate  above  T.  A  ,  «  4-38*5 

The  pavement  of  the  Cbnrdi  of  the  Sepulchre    67*5  „ 

At  the  crossing  of  the  Via  Dolorosa  with  Patriarch-Street    115 

The  highest  point  at  the  N.  W.  corner  of  the  city   203  „ 


Thus  it  appears  there  is  a  rapid  slope  fron  the  X.W.  corner  of  the  hill  on  which 
the  city  is  built,  down  to  the  valley  of  the  Tyropscau  of  about  one  in  six  or  seven. 
Therefore  the  second  wall,  to  have  excluded  the  traditionary  site  of  Golgotha,  must 
have  been  carried  along  the  brow  of  the  hill,  in  such  aroanncr,  as  to  have  left  asteep 
a-sccnt  outside,  while  within  the  city  wuuM  have  been  in  a  deep  hollow,  and  would 
have  be«:n  so  contracted  at  this  part  as  not  to  have  aH'urdcd  suthcient  B\mcv  fur  the 
immense  multitude  said  to  have  been  aseembled  in  the  city  at  the  tine  of  its  capture 
by  Titus. 

It  is  difficult  to  imagine  hoWj  with  such  an  admirable  site  for  fortification,  an 
eminence  of  165  feet  would  have  been  left  outside  of  the  wall  at  a  distance  of 

only  400  yards.  Such  neglect  would  unquestionably  have  icndercd  the  west  the 
weakest  siik-  of  tlie  ritv.  which  would  not  have  bciii  nvcrUjoked  l>y  a^'^uilunts,  who, 
however,  always  attacked  horn  the  north,  where  the  want  ol  naluial  defences  really 
left  the  wall  on  that  side  the  most  vulnerable. 

For  which  reason,  I  think  that  the  commandini;  eminence  at  the  N.W.  comer  of 
the  city  must  have  been  included  iu  any  scheme  of  fortiticalion  of  Jenisaleoi. 


/Some  Sectional  Ditt^rams  illustrative  of  the  Cluingcs  in  the  Ucd  of  the 
Rwer  Money  and  itt  Approaekes,   By  J.  Boult*. 


On  the  Siie  of  the  Holy  Sepulchre  at  Jerutalem*   By  J.  Feroussom. 


On  Arctic  and  Antarrtir  CurrentSy  and  their  Connexion  irit/t  the  Fate  of 
Sir  John  Tr  iiikl  n,    Ihj  A.  G.  Findlav,  F.R.G.S, 

AUusiua  was  made  to  a  loraier  paj^er,  read  to  the  Association  at  Hull  last  year, 
describing  the  currents  of  the  Atlantic  and  Pacific  Oceans,  in  the  latter  of  which  it 
w:r^  tli'  UL'ht  some  new  features  were  descf ihtd.  It  was  ^Imwn  that  a  great  simi- 
larity  existed  in  the  movements  of  the  two  oceans,  a  system  of  westerly  drifts  be- 
tween the  tropicii,  which  on  arriving  at  the  western  side  of  each  ocean  turned  norUi 
and  south  from  the  equator  on  each  side  of  it,  and  recurving  when  beyond  lat.  30°  north 
and  south,  they  passed  to  castwai  <],  and  i  e-  enU  rini^  their  conrj^e  on  the  eastern  sides, 
they  loruied  a  complete  circulatory  system.  In  the  present  paper  it  was  shown  how 
the  Polar  regions  were  coDDected  witibi  these  movements,  and  how  tropical  warmth 
reached  the  poles,  and  die  cooling  effects  of  the  eitreme  climates  were  brought  mto 
more  temperate  zones. 

It  was  shown  that  from  the  southern  edge  of  the  southern  connecting  current, 
which  flows  from  west  to  east  around  the  globe  between  ^  latitudes  of  40*  and 
60''  S.,  a  system  of  south-east  drifts  is  found  impelletl  by  the  prevailing  north-we«t 
winds.  These  south-east  drifts  were  traced  step  by  step  from  the  observations  made 
by  the  United  States  Exploring  Expedition,  Sir  James  Ross,  Balleoy,  D'Urville, 
Biicoe,  Bran>fi(.!d,  Weddrll,  and  others,  nearly  aronnd  the  Antarctic  Circle,  showing 
the  remarkable  feature  of  the  whole  of  the  s^urfacc  waters  l)elow  55"  and  65°  S. 
setting  towards  an  impenetrable  icy  barrier,  which  encircles  the  South  Pole  at  the 

•  The  notice  of  paper  is  omilted,  bccauix;  the  sutiject  has  been  referred  to  a  Com- 
mittee (dt  speelai  Investigstioo. 
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rate  nf  from  10  to  25  miles  a  day.  On  the  illustrKtive  diagram  the  course  of  this 
warmer  water  wa?  marked  by  red  lines.  It  wa*  afterwards  shown  that  the  return 
of  this  water  ^vus  by  gvthturj'uct  or  submuriiic  currents  acttiog  to  the  north-tost,  and 
were  marked  blue  linea. 

llic  nature  of  iho  enormous  magnitude  of  the  antarctic  ices,  \vhich  offer  a  perfect 
contrast  to  those  ot  the  NuttU  Fole,  was  cxpUuDed.  Tbia  coormous  coUectioa 
around  the  Sooth  Pk>le  ia  purely  the  reault  of  Atmoapheric  drpoaitioii,  aod  is 
remarkable  as  lying  to  the  south  of  the  greatest  area  of  ocean  water  on  the  earth's 
surface,  and  over  whirli  the  winds  pass  towards  it;  but  from  the  fact  of  ail  coun- 
tries in  suutiv  latitude  haviu|§  arid  ciituates,  aud  thtj»e  in  thb  north  the  reverse,  this 
was  another  evidence  that  the  ev^Mration  of  the  aorthero  hemiapheca  ia  defiostted 
in  the  gouth,  and  rice  rrrsfh 

One  fact  analogous  to  those  observed  in  the  >forth  Atlantic  Ocean,— of  dust,  once 
supposed  to  be  voleanic,  but  proved  to  be  microecopic  Cnietaeea»— "waa  dted  aa 
occurring  near  to  the  antarctic  circle,  and  also  adding  a  confirmation  of  the  theory 
of  the  atmospheric  circulation.  The  face  of  the  icy  barrier,  consisting;  of  cliffs  ele- 
vated from  150  to  210  feet  above  the  sea  level,  perfectly  walUfaced,  and  extending 
COtttittoousiy  fur  hundreds  of  miles,  was  an  evidence  that  ocean  currents  did  not 
penetrate  that  rirr'p,  ^vhich  we  only  know  from  its  external  ed^e.  These  table-topped 
barriers  were  the  result  of  surface  deposition,  and,  being  above  1000  feet  thick,  were 
of  sofficieat  solidity  to  be  protruded  bodily  downwatds  from  tiie  interior  lands,  whidi 
might  consist  of  mountains  of  solid  ice  of  suflScient  inclination  seawards  to  allow  the 
set  of  the  stratified  upper  portions  to  slide  downwards,  bearing  on  their  under  sur- 
faces immense  (luantitics  of  earth  and  detached  rocks. 

The  floating  ice  met  with  in  snch  large  qnantitics  is  the  result  of  the  breaking  up . 
of  the  detached  table-topped  berps,  and  from  the  face  ofthecliflV  and  not  formed  on 
the  surface  of  the  sea,  which  maintained  a  comparatively  high  temuerature.  This  high 
tentperaturewas  brought  by  the  south-east  current  previondrailnaedtoas  setting  ftvm 
the  southern  portions  of  the  south  connecting  current,  and  the  rates  and  duration  of 
which  were  inferred  from  the  examples  cited  at  from  ten  to  twenty-five  miles  per  day. 
Arriving  at  the  face  of  the  icy  barrier  this  current  was  lost,  close  under  it  there  being 
but  little  movement  felt ;  what  there  v.  as  biing  a  drift  to  the  vest  ward, — a  circum- 
stance similar  to  wlmt  has  be?n  related  north  of  Silierin.  On  the  surface,  then,  no 
outlet  is  appreciable  for  the  waters,  but  the  drifting  of  the  immense  tabular  bergs, 
immersed  800  feet,  and  rising  900  feet  ont  of  the  water,  was  a  proof  of  a  noiiftera 

or  rather  a  north-ia-terly  ■■I't,  wliich  by  difTerfiit  observations  was  considered  to  move 
from  twelve  to  eighteen  miles  per  day  when  free  from  the  barrier.  I'he  zone  of  equal 
temperature  of  the  ocean,  or  39°  5,  was  observed  by  Capt.  Sir  James  Ross  to  encircle 
the  South  Pole  in  a  na  .m  latitude  of  56*  26'  south.  On  this  circle  the  temperature 
was  the  same  from  the  surface  to  the  bottom,  and  wa«»  connected  with  these  surface 
and  subsurface  currents  moving  in  opposing  directions.  The  icebergs  and  drift  ice 
being  thus  transported  into  more  temperate  climates,  disappear,  and  the  north-eait 
diil"^  share  to  the  eastward  curri  nts,  uhich  strike  f' o  western  shores  of  Pa- 

tagonia, and  then  turning  northward  fortn  the  Peruvian  current,  and  against  the  west 
coast  of  Africa  forming  the  cool  South  African  current. 

In  this  manner  the  frigid  inHuences  of  the  aptarctic  climate  were  attempered,  and 
hrout^ht  into  connexion  with  tlie  other  portion'?  of  the  great  world  of  waters,  and 
illustrated  that  mighty  system  of  ocean  circulation  everywhere  evident  in  its  effects 
on  cHmate  and  the  subject  of  meteorolop^  in  general. 

In  the  North  Polar  Sea  a  very  different  order  of  things  exists  ;  in  many  poinfs  a 
perfect  contrast  to  those  just  described  ;  but,  as  the  subject  was  more  famiUar,  it  was 
not  so  largely  entered  into,  the  chief  features  only  being  selected. 

The  Aict  of  the  Arctic  Basin  not  being  a  sea  of  perpetual  ice  (or  one  solid  mass  of 
ice), was  an  evi<!ence  that  it  was  pervious  to  the  influences  of  more  temperate  climates; 
and  that  there  being  no  old  ice  was  a  proof  that  means  were  at  work  for  renewing  it 
and  dissipating  the  surplus  of  what  the  short  summer  does  not  dissolve.  The  e«r« 
rent  tliroUEch  Behring  St i ait, — an  ofTstt  of  that  uhicli  the  author  first  described,  in 
1 85 1 ,  as  the  Japanese  current,  similar  in  the  Pacific  to  the  Gulf>stream  in  the  Atlantic, 
—•was  shown  to  be  an  unimportant  northerly  set  through  the  narrow  strait,  and 
therefore  was  quite  inadequate  to  produce  any  marked  elM  on  tba  polv  icM.  Tht 
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main  body  of  warm  water  passed  between  Greenland,  or  rather  Iceland,  and  Norway* 
and  was  an  ofTstt  to  the  north- oast  of  a  portion  of  the  Gulf-stream.  The  mode  of 
this  drift  vvaa  explained  by  a  diagram  of  the  winds  in  lat.  47^"  north,  long.  32^"  wea(« 
derived  from  Commander  Maury'a  observations,  bat  whidi  showed  some  imperfeo* 
tions  in  tlie  recording  or  arrangement.  lu  this  tlic  LTtnt  prevalence  of  the  south-west 
over  the  nortU>east  winds  was  clearly  seen  i  and  to  this  was  owing  the  drift,  which 
Tenders  England  and  Iceland  habitable,  and  enters  the  Arctic  Basin,  as  has  been  ^ 
scribed.  The  course  of  this  stream  was  Ih^n  traced  step  by  step,  eastward,  till  it 
enierf^i'd  into  Baffin's  Buy  or  north  of  Greenland,  betvvi>*>n  it  and  Spitzbergcn,  whence, 
pobaiiig  southwards,  it  jomed  the  southerly  set  down  liathn  s  iiay,  acrosti  the  banks  of 
Newfoundland,  transporting  the  deeply-immersed  bergs  into  tbie  warm  waters  of  the 
superficial  Gulf-stream,  and  then,  turning  to  the  south-west,  between  the  6qU'« 
stream  and  the  coast,  it  was  lost  as  a  surface  current  at  Cape  Hatteras. 

In  the  north,  tlicn,  as  well  as  In  the  south,  the  cinmlatory  sysum  la  ^parenlt 
and  thus  each  portion  of  the  waters  of  the  ocean  visitSt  by  tnros*  every  portion  of 

the  earth. 

Till;  tiiU  of  Sir  John  Franklin  wa.-.  ulxI  brought  forward  as  a  collateral  subject. 
Mr.  Findlay  held  that  the  statement  that  two  deserted  and  dismantled  ships,  seen 
on  the  ice  on  the  north  edge  of  the  Newfoundland  Banks  on  April  '20,  was 
quite  possible,  and  that  if  true,  of  which  he  had  no  doubt,  they  were  the  unfortunate 
'  Erebus '  and  '  Terror.'  The  perfect  consistency  of  the  story  as  related  by  the  different 
parties  whose  testimony  had  never  been  shaken  by  the  strictest  investigation,  and 
the  improbability  uf  any  whaling-ships  remaining  perfect  for  many  yearsj  led  to  tha 
coaclusiuu  that  they  could  be  nu  other. 

From  the  preceding  observations,  it  was  shown  that  there  was  a  constant  set  of 
the  current  out  of  Baffin'^  Bay  and  the  inlets  connected  with  it  to  the  southward, 
and  that  all  tloatiuz  bodies,  including  the  ices  which  the  summer's  heat  would  not 
dissolve,  would  be  drifted  into  the  more  temperate  regions  south  of  Labrador  and 
Newfoundland,  or  else  be  forced  on  to  its  shores.  The  strict  but  fruitless  search  pre* 
eluded  the  latter  opinion.  Sup[)osing  then  that  the  'Erebus'  and  'Terror'  had 
proceeded  up  Wellington  Channel  and  IV-aay  Strait,  as  was  then  fully  believed,  it 
was  considered  quite  possible  that  they,  being  abandoned,  might  l)e  again  drifted 
through  Smith's  Sound  or  round  Gieenland  into  the  position  of  the  de-erted  vessels 
seen  on  the  ice,  a  theory  much  more  easy  of  belief  if  they  had  not  passed  beyond 
Lancaster  Sound.  The  possibility  of  such  a  circumstance  was  held  from  the 
analogous  cases  of  the  drift  of  Sir  James  Ro-.s  out  of  Lancaster  Sound  ;  of  the 
'Terror'  being  caught  and  forced  out  of  the  water  in  1837,  and  remaining  il8  days 
fixed  iu  the  ice  ;  of  !>iniiiar  cases  cited  by  Dr.  Scoresby,  one  of  which,  a  Dutch  ship 
in  1777»  drifted  1300  miles  to  the  southward  in  108  days  and  still  preserved;  and 
more  important  still,  the  drifting  of  thf  Grinnell  Expedition  out  of  Barrow's  Strait, 
in  1851.  'VUq  piece  of  a  boat's  roast  and  a  boat  s  awning  stanchion,  piciied  up  by 
Dr.  Rae  on  the  south-cast  coast  of  Wollaston  Land,  was 'confidently  believed  to  be  a 
portion  of  tlie  Franklin  Expedition,  and  would  entirely  agree  with  what  had  been 
previously  stated. 

It  was  thought  that  if  the  present  expeditions  returned  without  gaining  any 
intelli^nce  that  the  subject  would  remain  shrouded  in  mystery,  and  theexplanationa 
htra  given  might  be  taken  as  Uw  only  solution  of  this  painful  enigma. 


jDematoA  from  Acting- Con xnt  Gadrtf.l  to  Lord  Clarendon,  aunouncing 
ike  arrival  of  Dr.  LrviNUbioN  at  Loanda,  on  the  West  Coast  of  Africa. 

My  Lord, — I  have  much  pleasure  in  acquainting  your  hardship  that  the  Kev. 
David  Livingston,  who  set  out  from  the  Cape  of  Good  Hope,  in  May  1869,  for  the 

purpose  of  exploring  the  interior  of  Southern  Africa,  arrived  at  this  place  on  the 
31st  ult.,  afVcr  having,  with  the  most  inadequate  resources,  traversed  the  interior  of 
this  continent  between  the  meridmua  of  23  and  26°  of  east  longitude,  as  far  as  9^ 
of  southern  latitude.  Mr.  Livingston  sojourned  about  eight  months  n  ti  e  country 
of  the  Yambeze,  lying  in  the  centre  of  the  continent,  between  the  parallels  of  14'^  and 
18^  of  south  kt.,  where  lie  appears  to  have  been  received  in  the  most  amiable  manner 
by  Sekeletu,  the  paramount  cbiaf*  and  dnringtlMt  timt  ha  latnia  to  hnvi  Ubowad 
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diligently  in  proporrntin!:;  the  Gospel  and  nltaining  a  knowledge  of  the  country  and 
it»  mhabitaut».    lie  stai  tnl  from  the  capital  of  Seketu,  ou  the  margins  of  the  River 
Cbol^,  in  lat.  18^  17'  south,  and  lung.  23°  49'  east,  in  November  1853,  accoropankd 
by  sevcnty-«cven  of  the  natives,  and  a  sufikirnt  number  of  oxen  for  the  joarncy, 
which  he  obtained  from  that  chief.    A&ccuding  thence  one  of  the  braucbea  of  the 
river  Yambczc,  which  flows  through  a  portion  of  the  Balonda  coantry*  he  pro- 
ceeded wt  stward,  and  entcicd  within  tlic  limits  of  this  province  at  Ca?sani:t',  in 
lat.  9°  37' 3(i''  south,  and  long.  17°  4^'  cast,  having  experienced  considerable  ob- 
etiuctioiJ.s  from  the  native  tribes  with  whotu  he  came  in  contact  as  he  approached 
the  Portugiu  -  u  i  iitory.    From  Casaange  he  followed  a  direct  course  to  L,oanda, 
and  ttavelleil  through  some  of  the  most  important  Portuguese  settlements  in  the 
interior  of  Angola,  reci  iving  every  facilit)^  from  the  Portuguese  authorities  through 
whose  jurisdiction  ho  |  tassed.  'fhe  adveotares  and  discoveries  of  Ihb  enfcerpriaiug  and 
energetic  traveller  will  (•(  ubtli    be  laid  Ih  fore  the  public  in  due  time  ;  but  I  ha.-.teM  to 
report  to  your  liordblup  tlie  interesting  fact  of  his  arrival  at  this  place,  feeling 
assured  that  it  will  be  gtutifying  to  you  to  hear  of  the  movements  of  a  gentleman, 
who,  notwithstanding  all  the  dangirs  and  difficulties  whtdi  surrounded  him  in 
travelling  amnn^^t  a  people  who  had  never  pern  a  Kuropran  before,  and  trt  nHina:  on 
grounds  the  knowledge  and  true  position  of  which  had  been  iiithcrto  wholly  un- 
known, has,  hy  liis  own  pcrs>oaal  exertions  and  dauntless  courage,  done  so  much  to 
enlarge  the  hounds  of  geograpliical  .-cii  nee.    T  have  the  honour  to  enclose  licrewith 
the  ofTicial  bulletin  v(  this  province,  containing  a  short  announcement  of  the  arrival  of 
Mr.  Livingston,— a  translation  of  which  I  also  beg  to  subjoin.    Mr.  Livingston's 
heulth  has,  I  am  extremely  sorry  to  say,  suffered  severely  since  his  arrival  at  this 
place;  luit  li',  nut  withstanding,  seems  resolved  to  proceed  on  another  tour  of  dis- 
covery, as  boon  as  the  state  of  his  health  and  other  circumstances  will  permit.  I 
have  read  this  despatch  to  Mr.  Liviogstoo,  whose  illness  will  prevent  him  from  pre- 
paring any  report  t  f  hi>  movements  for  traui^mi^sion  to  England  by  the  ])resent 
opportunity,   'i  hat  gentleman  requests  me  to  add,  for  your  lordship's  information, 
that  it  is  with  pecnliar  satisfactioti  he  has  learnt  since  his  arrival  here  of  the  eflforts 
now  making  hy  Commander  Bedingfield,  of  Her  Majesty's  steam-vessel  Plato,  to 
open  up  a  commercial  intercourse  with  the  chiefs  of  the  Congo,  because  in  the 
course  of  his  travels,  he  crossed  the  river  Casai>  flowing  N.N.E.  and  N.E.,  and  the 
Urango  [nc]  flowing  due  north,  whidi  are  reported  by  the  Portuguese  traders  in 
the  interior  aa  well  as  hy  intelligent  nali\e?,  after  watering!;  an  immense  extent  of 
w^cil*pvopicd  country,  to  form,  by  their  junction,  the  Hiver  Zairo  or  Congo.  Mr. 
Livingston  is  of  opinion,  that  if  legitimate  commerce  were  once  established  in  the 
Congo,  there  is  a  high  degree  of  probability  that  the  slave-trade  would  be  eflectnally 
checked  throagbout  the  whole  extent  of  that  country.  I  have,  &c. 

*'  Edmumo  GABaisu'* 

*'  Loanda,  June  22, 1854." 


On  the  Shortest  RoiUet  to  South  AwtnUkh  ^  Capt.  S.  Galb. 


Remarks  on  the  Lake  Aahga  and  Us  Drainage  tii  the  Ikseri  Omn^ae, 
in  Bolivia,  By  Mathib  Hamilton,  MJD^  Glasgow, 

This  paper  was  illustrated  by  a  diagram  of  the  autlior's  route  across  the  southcili 
portion  of  the  Great  Valley,  or  table-land  of  Bolivia,  between  the  eastern  Cordillera 
and  the  snow-covered  mountain  ot  i^aiiama,  on  which  two  nights  were  passed  more 
than  16,000  feet  above  the  ocean. 

After  three  days*  iravclling  from  Potosi  on  the  eastern  Andes,  in  a  south-west 
direction,  the  party^  which  numbered  seven  men  and  thirty-eight  mules,  descended 
to  the  valley  of  tfie  Marquis,  which  on  the  wept  is  bountled  by  a  ridge  or  spur  of 
the  Andes,  having  along  its  casteni  base  a  stream  called  the  river  of  the  Marquis, 
which  runs  'ontb  ;  it  originating  in  the  bifurcation.  Tliis  rid'-o  is  some  Icaguea 
long,  iiad  Icrminatti  abruptly  in  a  ledge  of  water-woru  rocks  about  100  feet  high. 
The  vsxWey  extends  south  beyond  the  teiinination  of  the  ridge^  ahowmg  a  cal-dir  ane, 
which  ia  fomud  by  the  biftucation'  of  the  eastoa  from  the  imtem  CordiOm 
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which  wns  distinc  tly  st  cti  by  Dr.  Hainilfnn  while  doubling  the  ridge  on  the  7^^i 
November;  on  the  Hih  n  river  tiowing  from  the  south  was  passed,  which  at  that 
date  was  only  a  few  paces  wide ;  but  judging  from  an  expanse  of  alluvial  mud,  that 
stream  tluring  the  rainy  season  must  be  as  broad  there  as  the  Thames  at  Ilnmpton 
Court,  and  discharp?"  much  water  into  the  southern  extremity  of  Lake  Aulatra,  or 
AUaga,  i.e.  the  furze-bu^h  or  whin  lake.  It  is  so  named  from  a  stunted  prickly 
of  the  Utt*  Europtnu  of  Linntras,  which  grows  near  the  lake. 
That  >hrub  and  the  dried  droppings  of  the  Alpaca  tribe  is  the  only  >oit  nf  fuel  ob- 
tained in  this  desert.  Lake  Aulaga  extends  about  sixty  English  miles  from  north  to 
south,  with  an  average  breadth  of  fifteen,  but  towanis  its  sotithern  margin  it  is 
about  seven  Spanish  leagues,  or  twenty  miles  across  from  east  to  west,  and  on  the 
north  it  receives  the  surplus  water  of  the  Great  Lake  TiticaAa,  which  has  only  one 
oatletf  the  Disaguadera,  or  drain,  which  runs  a  course  of  200  miles  to  Lake  Aulaga. 
Mneh  water  is  discharged  from  TiticaAa  into  the  Aulnga  at  all  times  of  the  year,  bnt 
during  tlie  rainy  season  there,  from  January  till  March  inclusive,  the  quantity  ia 
very  great.  The  distance  by  this  route,  from  the  valley  of  the  Marquis  to  the  moun- 
tain of  Sohama,  is  about  250  miles,  which  required  eight  days,  as  the  mules  were 
loaded  with  thirty  quintals  of  silver.  Myriads  of  Llamas  and  Alpacn«»  were  seen^ 
but  water  wns  not  obtained  except  at  a  few  spots  in  holes  which  have  been  dug  to 
retain  surface  water  which  falls  during  the  rains.  On  the  10th  of  November  the 
Indian  village  of  Andamarca  was  iMssed,  which  consisted  of  about  fifty  huts, 
situated  on  a  gentle  slope,  on  whose  summit  grew  a  row  of  tlie  Caciua  Peruviana. 
The  Curate  stated  that  tlic  distance  lu  tweon  Potnsi  and  Andamarca  is  about  s-ixtv- 
aeveu  leagues,  and  from  that  village  to  Tacna  eiyhtv  -lour  leagues.  The  only  language 
spoken  in  Andomarca  is  the  Ayamara,  which  is  more  euphonous  than  the  Qaichaa» 
that  which  is  u«ed  by  Indians  in  I'otosi  and  generally  in  B<divia  and  Peru. 

On  the  11th  the  guide  gave  notice  that  water  would  not  be  found  at  night,  so 
that  it  was  carried  a  jonrney  of  forty  miles  for  the  men,  and  on  the  ISth,  after  five 
hours'  travel,  a  stream  was  crossed,  the  water  being  good  and  flowing  to  the  south- 
west. It  is  one  of  tlie  drains  of  Lake  Aulaca,  termination  unknown  ;  on  the  morn- 
ing of  13th  the  saow-capped  mountains  of  ihe  western  Amies  were  seen  for  the  first 
time  on  the  journey  from  tbe  interior,  and  was  a  welcome  spectacle,  for  both  mules 
and  men  were  ^ufTering  much  from  want  of  food  and  water,  and  ^-  rr  still  eight 
days'  travel  from  the  coast :  this  day  another  river  was  passctt,  it  also  tluwing  towards 
tha  8onth*west  and  distant  about  thirty  miles  from  that  of  yesterday.  The  water 
was  clear  and  good,  moving  out  and  a  half  or  two  miles  an  hour,  over  sand  and 
L'ravr-1  with  a  breadth  of  about  2f)  left,  and  the  depth  SUCh  that  a  long-legged  mulCj 
when  m  mid-chanuel,  was  above  the  knee»  in  water. 

This  nameless  river  is  the  principal  drain  of  Lake  Aulaga,  and  through  it,  of  the 
great  Lake  TiticaAa.  Tlic  termination  of  this  stream  is  still  a  mystery,  though  rluring 
the  wet  season  in  those  elevated  rraions  much  water  is  conveyed  through  its  channel 
towards  the  western  Cbrdillera.  On  the  14th,  the  plateau  of  Sahama  waa  naclbcd^ 
which,  with  its  dome. shaped  summit,  was  under  snow,  where  the  party  (lasaed  the 
night  in  the  open  air,  distant  about  fifty  miles  from  the  place  viht  re  the  river  was 
crossed.  Though  a  countless  number  of  Llamas  and  Alpacas  were  seen  in  the 
Desert,  yet  not  a  creature  of  any  other  kind  was  observed ;  and  exrapting  those 
in  the  village  of  Andomarca,  only  four  human  beings  were  seen  on  the  journey  from 
Pntosi  to  Palka,  which,  by  the  unusual  route  that  was  taken,  is  about  450  miles. 


lixiracU  oj  a  LeUer  jrorm  Ihe  liev.  Dr.  Livingston  to  the  ilev.  Arthur 
Tldman,  Z^./>^  doUd  Town  if  Sekekiu,  lAnyanH,  2Ath  September,  1858. 
CoKummkaied  by  Dr.  Nobton  Soaw. 

"When  the  obstacles  which  cnused  our  detention  at  Kurumau  were  removed,  wc 
passefl  quickly  towards  the  couniry  of  Sebituane,  until  within  erne  degree  of  fatitude 
from  this  town.  All  the  people  were  then  suddenly  laid  prostrate  by  fever,  except  of 
one  lad  and  myself.  This  caused  a  further  loss  of  time,  but,  through  tbe  goodness 
God,  all  rccoverid.  On  reaching  this,  the  southern  capital  of  the  Makololo,  we  were 
received  with  all  the  demonstrations  of  welcome  which  they  are  accustomed  tu  bestow 
on  their  chiefs.    We  embarked  on  the  river  called  everywhere  Leeambye,  at  the 
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village  of  Sekhosi,  our  fleet  consisting  of  thirty-three  cnnocs,  and  our  company  of 
about  160  men.    From  the  bead  at  Katima-molelo  up  to  the  commeaccmcut  oi  ihe 
Barotaey  valley,  the  country  it  covered  by  forest  and  tsetse.   Many  villages  oC 
Bacycti,  a  poor  but  tailustricius  [)eople,  are  bituatcd  on  both  of  them.    They  are 
expert  as  huaters  of  hippoputatni  and  other  animals,  and  cultivate  grain  extensively. 
Fusing  bcvond  these  parts,  the  high  banks  stent  to  leava  the  river  and  aknteh  away 
to  the  N.N.E.  and  N.N. W.  until  between  twenty  and  thirty  miles  apart ;  the  inter- 
veniogspnce,  100  miles  in  length,  is  the  Barotscy  country,  and  this  is  annually  inun» 
dated,  a!>  Lower  Hgvpt  la  by  the  Nile.   The  valley  is  covered  with  coarse  succulent 
grasses,  which  are  tne  pasturage^jf  laige  herds  of  cattle  daring  a  portion  of  the  year. 
Tlierc  are  mtiny  villascs  of  Mnkololo  in  the  valley.    T  have  not  put  down  all  that  I 
visited,  and  many  were  seen  in  the  distance ;  but  there  arc  oo  lar|;e  towns.  The 
raaaons  are,  the  mounds  on  whidi  alont  towns  and  villages  are  built  are  all  small* 
and  the  people  require  to  live  s^iarate  on  account  of  being  rich  io  cattle.  Nariele, 
the  capital  nf  the  Barotsey  country,  does  not  contain  1000  inhabitants.    Wc  went 
(lorth  till  we  came  to  the  junction  of  Leeba  or  Londa  with  the  main  stream  Lccam- 
bye,  in  14°  11'  south  lat.,  and  found  the  country  presenting  the  same  characteristics 
as  I  have  described.    On  returning  towards  Xarlele,  I  went  to  the  eastern  ridge  in 
order  to  examine  that,  and  see  the  establibhrnent  of  a  merchant  from  the  furthest 
inland  station  of  the  Portuguese,  opposite  Bengoeta.  A  stockade  had  been  erected, 
and  a  flagstaff  for  the  Portuguese  banner  planted.  The  houses  of  Uie  merchant  and 
some  bastards  were  in  the  ^V(-vt  Ah  lean  style.    The  owner,  whom  I  had  previnu'.Iy 
seen  at  Liayanti,  was  abseut ;  but  hm  ti>ervant3  did  their  utmost  to  bhuw  uie  kind- 
ness.  When  my  boatmen  prepared  ray  bed  outside,  they  insisted  on  my  occupying 
their  master's  couch;  and  1  never  filt  so  grateful  in  my  life  for  a  warm  shelter,  for 
I  was  in  the  cold  stage  of  one  of  the  intermittents,  which  continued  to  plague  me 
after  the  fever.   I  thought  of  going  weatwird  in  com  pan  v  with  this  merchant,  but 
the  eight  of  gangs  of  poor  wretches  in  idiainB  at  the  stockade  induced  me  to  resolve 
to  proceed  alone.    I  have  not,  I  am  sorry  to  confess,  discovered  a  healthy  locality* 
The  whole  ul  the  country  of  Sebituane  is  unhealthy.    The  current  of  the  river  is 
rapid  as  far  as  we  went,  and  showed  we  must  have  been  on  an  elevated  t^)]e>land  | 
yet  the  inundations  cause  the  fever  to  prevail  very  extensively.    I  am  at  a  loss  what 
to  do,  but  will  nut  give  up  the  case  as  hopeless.   Shame  upon  us  missionaries  if  we 
are  to  be  outdone  by  Bhive>traderB  1   I  met  Arabs  from  Zangnebar,  subjects  of  the 
Imanm  of  Muscat,  who  bad  been  quite  across  the  c<^ntiuent.    They  wrote  Arabic 
readily  in  niy  note- book,  and  boldly  avowed  that  .M()haTr.mp<]  was  the  greatest  of  aJi 
the  prophets.    But  for  the  destruction  uf  my  celesfliai  map  by  liie  Boers,  I  might 
have  determined  the  longitude  by  occultatious  alone,  they  being  much  more  to  be 
depended  on  than  the  common  method  of  lunar  distance?.    If,  then,  I  am  right,  we 
are  nearer  the  west  than  the  cast  coast.   Nariele  is  in  ^.i"  east,  and  the  con^ueoce 
of  the  Leeba  or  Londa  not  much  more.   I  have  not  had  time  to  work  out  the  longi- 
tude of  that  point ;  but  the  river  (Leeba)  comes  from  the  capital  of  a  powerful  state, 
whose  chief  is  reported  to  be  fricuilly  to  foreigners.    If  I  am  pennitted  to  retiirn  by 
the  chieftain,  it  will  be  water-earnagc  lor  perhaps  twu-ljiiulj,  ui  Uic  way:  and 
ahould  a  mission  be  established  there  m  time,  it  will  be  all  the  better.    I  intend  tO 
try  for  Loanda,  because,  tliough  farther,  man\  Fii  .lish  live  there.    I  go  on  horse* 
bade,  wa^on-traveUing  being  reported  im^>us»ible  on  account  of  forests  and  nume- 
rous rivers.   The  Portuguese  are  carried  la  hammoeks  hong  on  poles^two  slaves 
carry  a  man — but  it  does  not  look  well.   The  Portuguese  maps  are  all  constructed 
frnm  native  rep  irU,  sij  no  dependence  can  be  placed  upon  them.    Many  tribes 
inhabit  the  country,  aii  more  or  less  accostomcd  to  the  visits  of  strangers.  The 
greatest  dlAeulty,  I  apprehend,  is  that  of  making  our  objects  underatCMMi.  Iheir 
languages  boar  a  close  affinity  to  the  Barotsey  dialect ;  but  this  I  was  compelled  to 
give  up  reducing.  The  country  iu  the  direction  of  Mosioatunya  has  high  mountaiast 
and  the  Batska  country  is  a  nigh  table-Iaad,  without  tren  except  aloog  the  rivers* 
Healthy  spots  may  be  found  in  both  of  these  ;  but  in  neither  did  I  feel  it  ray  dut)"  to 
travel,  because  the  vicinity  of  Mnsittl  ;>t!.('  renders  it  Impossible  fcr  >rakolol!>  or  any 
Other  tribe  to  reside  there.    A  change  mo)  yet  be  effected  omuug  the  Matibele, 

Which  would  change  the  pntent  aspect  of  almira." 
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On  tke  Eattem  TerrHary  (^tke  Ecuador  and  the  River  Napo, 
Bsf  Abe  Rev.  C.  G.  Nicola v,  FJtO.S, 

The  object  of  this  paper  was  to  thow  tlic  commercial  value  of  this  territory  to 
Grea^  Britain,  aad  its  accessibility  by  ihc  river  Maranon  and  the  Napo.  It  stated 
tiiataU  the  upper  waters  of  the  Napo  are  auriferous,  especially  the  Ara|>uno,  Anzupi* 
Agnarico,  aud  the  rayaoiDO,  the  latter  being  by  far  the  riche^i  the  (  uca  and  Napo 
also  abounding  in  gfoid,  which  is  found  not  only  in  auriferous  sands,  but  in  situ  in 
iarge  quantities.  The  vegatable  productions  of  the  country  were  also  stated  to  be 
most  valottbl**  eoiaprising  ciniuuaoD,  from  which  it  was  origiuaily  named  €uek»» 
»-ai  aparilla,  cucoa,  tobacco,  rice,  iudigo,  vanilla,  and  the  ugave  or  pita  now  .shown 
by  Dr.  lioyle  to  be  so  valuable  in  manufactures.  Seventeen  vdlages  of  domiciliated 
Indians  were  enuwtrated,  who  WL>re  said  to  be  ui  iudu^tiioua  babitd,  docile  and 
gentle,  nambtriog  6850  ;  the  wild  ludiou  very  numerous,  but  not  dnagcrous. 

Tlie  rivers,  which  will  admit  of  stcnm  communicatinn  at  present,  rnc  'Jie  Napo, 
Coca,  the  Uuraray  and  Pastaxa ;  and  the  head  of  this  navigatiim  is  c(>uu«»cted  by  a 
cmt  rawl,  ill  ooDtimiatioa  of  an  old  rood  of  the  laca'tj  extendi  t)g  from  the  FMata 
OB  the  iOttth*w«et,  to  the  Coca  on  the  loitth-eBat. 


Sxiracts  of  a  LefU  r  from  the  Kov.  J.  Uebniann  to  the  Rev.  II.  Vw.u,  dated 
Kisaludini  {in  liulbui),  April  1:3,  1 854-.    Communicattd  by  Dr.  Shaw. 

"Of  that  preparatory  work  mentioned  above,  which  1  liavp  been  engaged  in  this 
half-year,  I  would  first  mention  the  gathering  of  a  vocabulary  of  the  Kiniaana  lan- 
guage, which  1  have  now  carried  to  the  letter  M.  I  need  tcercely  say,  that  it  also 
bt'Ioni;'^  to  the  iTt  at  .South  African  family  of  languages.  Sounds  which  wc  have 
not  yet  met  with  in  other  dialectd  arc  "pi""  and  "ps,"  or  "  bs,"  for  the  latter  of 
which  I  hevechoven  the  Greek  ^.  My  informant  is  a  sieve  from  Mombes,  who 
came  into  our  service  before  I  knew  anything  about  his  origin,  which  I  rather  acci- 
dentally  discovered  when  I  heard  him  once  speak  to  one  of  his  fellow-servants  in  a 
s>traage  dialect.  Ou  iuquiry,  I  was  told  that  he  was  au  M'aioaga,  who,  in  conse- 
quence of  international  expeditions  for  slave-catching,  was  seized  by  a  tribe  celled 
Wapogern,  who  sold  him  to  the  Wamaravi,  and  thest  td  Stmheli  slave  in  rcliante, 
who  bad  come  from  Uibu  (a  email  island  belonging  to  Mozambique,  and  oa  the  ma|» 
ealted  Ae).  At  Ulba,  which  was  reached  after  two  monthe'  travelling  at  a  veiy 
tkom  r^  (in  effective  march  only  half  the  time  is  wanted),  he  was  at  last  bought  by 
slave-merchants  from  Monibnfl.  This  he  thinks  happened  about  ten  year?  ago,  while 
be  is  uuw  a  mau  of  about  thirty  years  of  age.  The  remembrance  of  his  counUy  aud 
language  can  therefore  be  well  supposed  to  be  very  distinct.  His  native  territory 
he  calls  Kuinpando,  two  days  west  from  the  lake  which,  by  the  tribes  who  live  on 
its  banks,  is  called  Niauslia  (or  ISiaiya),  of  which  the  Suahelis  evidently  made 
NfaMsa.  He  etatee  that  he  aied  to  go  veiy  often  to  the  hdie  ui  search  of  mia  (pi.  of 
mii)*  a  apeciee  of  palm,  of  the  Icavee  of  which  the  natives  make  mate,  hagiu 
as  n!«;o  to  buy  cotton,  which  is  grown  near  the  lake,  and  of  which  they  weave  a 
coarse  kind  of  cloth  ;  while  their  better  articles  of  clothing,  as  ahio  their  beads,  brass 
wire'k  and  eepecially  their  gune  (called  "ftade"  in  tiieir  langat^),  they  buy  fraa 
the  Portutr;uefle,  wlio  seem  to  have  ^ome  settlements  at  no  ffreat  distance  from  them* 
called  "  Kubaie  "  and  "  ivumkuma."  The  Portuguese  are  palled  by  them  "  Waki- 
gunda,"  while  the  name  generally  given  by  the  £ast  Africans  to  Europeans  is 
**  yflmangt,"  From  that  part  of  the  lake's  banks,  he  used  to  come  to  from  his 
hfim*',  the  opposite  side  cannot  be  seen,  but  a  boat  starting  at  daybreak  will  reach  it 
at  sunset.  Their  boats  are,  however,  not  provided  with  rudders,  wherefore  they 
only  nee  oan.  Following  the  margin  of  the  lake  to  Ihe  eonth,  thrwi^  tiie  tenitory 
of  Maravi,  for  a  few  days  its  brt  adth  seem.s  gradually  to  decrease,  till,  as  ray  in- 
formant expressed  himself,  people  on  the  one  side  are  within  call  of  people  on  the 
other  side ;  but  of  its  extent  to  the  north  he  and  bis  countr)'men  have  no  idea.  They 
only  know  that  it  gets  much  broader  there  than  it  is  with  them ;  so  much  so,  that 
they  are  deterred  from  fording  it,  because  they  lose  sight  of  the  banka,  and  therefore 
only  go  to  neighbouring  islands  for  fishing.  During  the  cold  and  rainy  season  the 
lake  iaaaid  (•  bf  tilrtmely  boiat«nMMi»  b«t  dwing  Ibf  hot  mmM  qnitt  «htt« 
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"  When  my  informant  »poke  of  the  cold  in  his  country,  he  described  the  water  u 
pcttine:  n  hard  crust  durine;  the  night,  which  of  course  can  be  nothing  else  but  ice, 
calltnl  '  kuugu  '  iu  Iheir  language.  This,  huwevvr,  isuuiy  touitd  iu  bmail  culletttoos 
of  standing  water  (and  never  in  the  lake  Ntasaa).  Hie  Wakifio  (not  Wahiau)  are 
spread  on  the  eastern  banks  of  the  lake;  to  the  south  and  sotirh-west  arc  the 
Wamaravi;  aod  north  from  these  the  Wakamtunda«  of  whom  the  \Vakunii)andi  and 
Wapogcra  are  only  subdivisione.  The  name  Maiivi,  which  in  older  maps  is  gitn 
as  the  name  of  the  lake,  T  had  never  heard  before  from  a  native.  Salimiui,  my  in- 
formant, never  applied  it  to  the  lake,  but  to  a  large  territory  horderinjr  upon  it,  and 
in  part  furming  its  south- western  bunks.  The  occupants  are  called  Waraaravi ;  and 
these,  together  with  the  Wakamtnnda,  and  perhaps  still  the  other  tribes,  are,  by  the 
Suaht  lis  cm  the  coa?t  f^enerally,  comprised  under  the  common  name  Wan iaasa.  The 
Wakanianga,  whom,  on  the  map  of  18&0,  I  have  placed  to  the  cast  of  the  lake,  are, 
according  to  Salimini,  to  be  placed  even  to  die  west  of  the  Wakamtanda,  to  whom 
they  stand  in  the  same  rcl.itiori  as  the  Wakainba  to  the  Waiiika.  lie  also  mentioned 
a  larpre  river  to  the  south  of  his  country,  which  he  called  Temba,  and  the  people 
living  on  its  banks  Watcmba.  Temba  may  be  identical  with  Tembo,  about  half  a 
degree  south  of  Ibo  (Ulbo).  [See  W.  Keble's  map  of  Africa,  published  for  the 
Cliristian  Knowledc;e  Society.]  In  the  vicinity  of  tlie  Wateniba  are  the  \Vanzan?i, 
who,  from  an  abundance  of  iron  in  their  country,  seem  to  be  the  principal  black« 
smiths  amoDg  all  the  tribes  around.  On  being  applied  to  for  hoes  by  people  who 
have  coniL-  from  a  distance,  witii  ft  coworgoftt  for  their  barter,  they  will  wonaltlbt 
night  at  their  fires." 
• 

Hydrognqthkal  Rmm^s  m  the  Improvement  of  the  Port  iffLwerpooL 

By  George  Ubnnib,  FJLS, 


On  the  Caucasus  and  Parts  of     Crimea,   By  D.  Sbticous. 

Mr.  Seymour  passed  through  the  Crimea  nine  jears  ago,  and  spent  one  summer 
there ;  iu  Circassia  he  spent  three  years,  and  visited  it  at  two  different  times  before, 
and  after  a  long  journey  in  Persia  and  India.  The  Crimea  contdns  four  races  of 
people;  amongst  whom  are  the  Tartars,  the  great  bulk  of  the  iwpulation;  the 
Greeks,  many  remaining  of  the  old  Greek  colonies  established  there ;  also  an  ancient 
colony  of  Jews,  near  Simpheropol ;  and  lastly,  the  Russians,  who  had  gone  there  lit 

Seat  numbers  since  the  country  came  into  their  possession,  about  the  year  1786. 
e  referre  l  to  Perekop,  which,  he  said,  was  a  cold  climate,  little  cultivated,  and 
containing  hardly  any  Russian  population.  The  steppes  and  plains  were  similar  to 
the  Downs  in  Wiltshire.  Thence  there  were  slopes  ail  along  the  cotratry  until 
api  ri  n(  l>!ng  Simpheropol,  near  the  centre  of  the  island,  and  scarcely  a  tree  or 
landmark  to  intercept  the  view.  The  plains  then  rise  gradually  on  approachiDg 
Simpheropol,  where  the  mountains  are  visible,  and  there  are  little  undulating  hills  1 
after  passmg  that  town.  It  is  a  pretty  Russian  town,  with  good  houses,  surrounded 
by  woods,  and  is  f^rincinal!'.  inhabited  bv  Russians.  To  the  south-nest,  about 
forty  miles,  is  Balaklava,  where  there  is  a  beautiful  rcnuuuit  of  old  Moorish  archi- 
tecture, the  palace  of  the  old  Khan  of  the  Crimea ;  near  that,  in  the  mountains,  is 
the  colony  of  tlie  Jews  before  alluded  to.  They  are  that  section  of  the  Jews  who 
rejected  the  interpolation  of  the  Talmud.   Leaving  Balakiava,  he  visited  Scbasto{>ol. 

After  contrasting  the  southern  with  the  northern  portion  of  the  country,— 'Wbkb 
he  described  as  being  different  in  their  climate  and  general  character, — he  referred 
to  the  Tauric  chain  of  hills  which  rise  from  the  «5ea  in  a  most  delightful  slope,  on 
which  the  rich  Russians  come  aud  spend  the  bummer.  With  regard  to  Odessa, 
it  was  a  place  destitute  of  attraction  in  respect  to  climate  and  other  circumstances; 
in  winter  tlic  cold  was  extreme,  arising  from  certain  winds,  and  in  summer  the  cloud? 
of  dust  were  huch  as  to  render  it  almost  uninhabitable.  The  southern  coast  of  the 
Crimea  was  protected  from  the  eflfectt  of  these  mnds.  There  was  good  vegetation 
on  the  slopes  of  the  hills,  and  the  vine  grew  in  large  quantities.  He  had  heard  at 
Kertch  that  a  portion  of  the  wine  produced  there  was  sold  in  Europe  aa  an  inferior 
kind  of  port  aud  isherry. 

Mr.  Sqwor  ftflerwuds  retunud  to  Simpheropol  thnog^  the  mooiiliBtti  AH 
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the  southern  paru  of  the  Crimea  arc  covered  with  stooe  tumuh  and  other  remnants 
of  •acoewive  geaerstions  of  Greeks  who  had  lived  there  at  a  very  remote  period. 

After  describing  Kertch,  a  new  place,  now  otK-  of  great  resort  and  much  frequented 
hy  shipping,  he  crossed  the  straits  which  divide  the  sea  uf  Azof  from  the  Black  Sea; 
this  was  the  Cimmerian  Bosphorus,  where  the  ancients  placed  the  entrance  to  the 
iufemal  legioos.   The  general  geography  of  tliat  part  of  the  world  had  altered  much 
sincp  it  was  mentioned  hy  the  ancient  Greek  geographers,  ami  there  were  now  no 
flourishing  cities,  temples,  or  monuments.    A^ler  glancing  at  some  of  the  ancient 
tnulitiooa  connect  with  the  localitiee  he  had  visited,  he  directed  attention  to  the 
countn,'  lying  on  the  shores  of  the  Black  Sea  to  the  east,  which  was  extremely 
beautiful,  and  rich  in  vegetation,  bearing  a  strong  rescmb'ance  to  the  coast  of 
Malabar.    The  southern  shore  of  the  Caucasus  was  also  one  of  those  favoured 
reg^ns  for  the  growth  of  shrubs  and  plants,  and  considered  extremely  fertile.  All 
that  conntry  now  occupied  by  the  Russians,  with  the  twelve  forts,  all  of  which  had 
been  abandoned*  except  Anapa,  those  on  the  lower  southern  range  of  the  Caucasus, 
and  the  lower  ridges  of  roonntains,  aa  far  as  Georgia,  were  inhabited  by  the  people 
known  as  the  Circassians.  After  tracing  the  different  races  of  the  Caucasus,  and 
showing  their  origin,  the  speaker  referred  to  the  power  of  Russia  in  that  country, 
observing  that  she  only  possessed  the  ground  on  which  the  forts  were  built,  and 
fheiv  was  difficulty  in  obtaining  anffident  food  to  support  life.   The  forts  on  the 
t?rt-t  roast  of  the  Black  Sea  were  reserved  as  a  sort  of  Norfolk  Island  for  the  army, 
and  all  considered  as  going  too  quick  in  the  march  of  progress  were  sent  to  tinish 
the  short  remains  of  Uieir  exntenee  in  Ihnt  country*   Such  was  the  mortality,  that 
the  whole  of  the  troops  had  to  be  renewed  in  about  five  years.   Those  who  went 
there  seldom  came  back  again,  and  the  regiments  were  not  relieved*  but  left  there 
until  they  died. 

Attempts  had  been  made  by  Russia  to  gain  the  confidence  of  the  Circassians,  and 

even  Greek  priests  had  been  sent  tliere  by  the  Fmperor  to  induce  tlieui  to  become  con- 
verts to  the  Greek  Church,  but  hitherto  those  attempts  had  been  unsuccessful.  After 
describing  the  country  of  the  Black  Sea  Cossacks,  commencing  at  Kamarne,  Mr.  Sey- 
mour referred  to  the  Russian  territory  in  that  direction,  more  especially  the  steppes, 
which,  he  said,  contained  a  rirh  loamy  soil,  only  requiring  cultivation  by  the  hand  of 
man  to  produce  large  and  luxuriant  crops.  In  Circassia  the  Cossacks  were  kept  in  a 
continual  state  of  alarm  by  their  enemies  the  Circassians ;  they  were  always  on  the 
alert,  and  if  any  danger  appeared  they  placed  a  torcli  to  some  straw  of  conibustible 
material ;  this  w;ls  a  signal  conveying  the  intelligence  down  the  line,  by  which  3000 
or  4000  men  could  be  summoned  when  the  Circassians  were  likely  to  surprise 
them.  The  Cossack  dress  so  much  resembled  that  of  the  Circassians,  that  it  was 
almost  impossible  to  tinguish  them  ;  and,  as  regardi  d  personal  safrty,  it  appeared 
that  every  man  was  obliged  to.  be  constantly  on  the  alert  to  save  his  life.  The 
Rosnan  army  in  the  Caucasus,  when  he  (Mr.  Seymour)  was  there  in  1646,  wm 
170,000  men  ;  but  a  portion  of  them  were  always  to  the  north  of  the  Ctucasns,  the 
main  part  being  concentrated  to  the  left  nf  Stavropol. 


EiUracii  from  the  MS.  Notes  of  Travels  of  General  Fcvritir  in  diUral  Asia, 
from  Tdkran  io  fferaif  BaSkkt  CandaAar,  and  aiUmg  ike  cottrwe  €f  <fte 
Hdmimd  and  round  ike  Lake  Sietan.  By  D.  Sbymour* 

CmmudoaAfm*  em  an  AutlraUan  Expedition,  from  Cupt.  Cmarlss 
Sturt,  Dr*  J.  W.  F.  Blundsll*  and  G.  S.  Wilson*  GtohgiH  io  ike 

Expedition, 

Capt.  Sturt  says  hifi  conviction  is,  frnm  extensive  observation,  that  there  is  a  great 
inland  sea,  almost  due  south  from  the  Victoria  river,  lie  crossed,  when  there,  a 
stony  plain,  on  which  there  was  no  vegetation,  and  another  pimn  covered  with 
sand.  These  places  were  the  lowest  land  he  could  sec  ;  and  the  general  dip  of  the 
coontry  was  from  east  to  west.  These  eartliy  places  frequently  became  covered  with 
srater ;  and,  the  M  being  to  tlM  west,  he  asked,  where  did  those  wntersacOMMilate? 
cootmiplated  expedition  wonid  pethnps  let  us  know  whether  then  wis  nny 
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communicatinn  between  the  Swan  River  and  the  interior.  Capt,  Rturt  thinly-  that 
a  rich  country  will  prubftbly  be  found  in  the  north*  judging  from  the  tiight  of  «om« 
birds,  tnd  the  vicinity  of  hills*  betmii  1st.  ir  ud  S0%  siid  long.  190*  wid  Itai*. 
Dr.  Blundell'ft  oonnronicidioo  spoke  of  tho  nscessity  of  toy  svpcditioii  ptoossJing 
ftom  ths  north.   


Om  Oiaeien  m  thi  Arath  RtghnB*  By  Dr.  SuTRiEtAim. 


OmMcdi/kaihmtofGnat'CbvU  Jailing.  ^jfJ.Towtev. 


On  tk$  Eituary  of  tkt  RtMT  Meisii/,  and  At  katariaiu  tmd  umtmiam 
J^ipnaekit  to  tkt  Port  qflMmpooL   ^  J.  B.  Yatw,  FJSuI.* 


ErnvoLooy. 
Oh  South  Afiiean  Lanffuaget,  By  Dr.  Blicb* 


A  Do$or^piim  tf  Tkm  Etgrnmamttt  iately  exhibited  is  Lombtt^ 
By  RiCHARB  Cull,  tfM.  ^  Sth,  Soe* 


Oh  the  Ethnologim!  Value  of  the  Remtlts  of  Philological  Inquiry* 
JBy  llicuAAD  CuirL,  Hon*  Sec,  Eth,  Soc, 


NotM  on  Um  Etnman  Queetim*  By  William  FamiiD,  LLJ}* 
Commrntieaiod  by  Richard  Cull,  Hotu  Bee*  Btk,  8oe» 

After  travelling  through,  and  my  sojourn  in,  the  country  supposed  to  hs  tiia 
original  home  of  the  Rascnns  or  Etruscans,  and  after  liaving  studied  the  language  of 
the  distiictf  and  examined  the  remains  of  antiqatty,  I  venture  to  la^  down  the 
liHlowiDg  poastioOB  as  results  of  my  researches 1 .  The  statement  of  Plmy,  book  5, 

chap.  33,  "The  Alpine  nations,  who  have  without  any  doubt  this  (Etruscan) 
origin,  more  especially  the  Rhaetians,  whose  situation  has  made  them  savage,  so  as 
to  ri'lam  nothing  uf  their  urigiual  except  the  sound  of  their  language,  and  nut  even 
tliat  without  cuiruption,"  is  to  be  received  as  true  history.  2.  The  immigration  of 
Etruscans  frocn  Upper  Italy  into  the  Iliuctian  Alps,  when  pressed  by  the  Gauls,  as 
related  both  by  piiuy  and  Justin,  is  by  no  means  impossible,  but  is  probable;  and, 
ttterefore,  their  statement  is  credible.  The  open  Alpine  side  valleys  on  die  north  <^ 
the  wide  plains  of  Upper  Italy  offer  themselves  as  places  of  refui^o  to  the  conquered 
and  di«ipos*ie53ed  Ftrti«can5.  3.  The  aboriginal  HhiiptinnR  and  Etruscans  belong 
neither  to  the  (jerinanic  nor  to  the  Celtic  race,  but  are  a  siparatc  bratich  of  the 
great  Indo-European  family.  4.  The  question  of  their  relationship  to  the  ancient 
Iberians  of  Spain  is  not  yet  sufficiently  investigated.  5.  'Vhe  Hhseto-Romanish 
language,  as  in  the  literature  of  the  Grisonsj,  and  the  speech  of  the  Rhstian  Alps, 
eontains  about  one  tfioosand  words,  especially  belonging  to  Alpiot  life  and  oeonpa* 
tion,  the  origin  of  which  is  not  German,  nor  Roman,  nor  Celtic.  c>  These  special 
Rhoettan  words  give  us  no  material  for  a  ^ati^^fnctory  explanation  of  the  Etru^-ran  in- 
scriptious.  Etruscan  antiquities  Lave  been  t'uuud  m  the  RhKtian  Alps  :  the  iate 
Count  Giovanelii  collected  them  for  years,  and  bequeathed  hi:-  collection  to  the  city 
of  Trento  io  the  Tyn  1,  whiie  they  are  placed  in  a  museum  for  the  study  of  the  anti- 
quary.  Prof.  8ulzer,  of  Trento,  gave  me  copies  of  prints  of  two  remarkable 
fitnucan  antiquities.  [Fine  lithographs  of  the  antiquities  were  eihibited.]  1 .  A  brass 

*  Tbs  nsdes  sf  Ols  paper  it  omitted,  becauie  the  subject  has  been  referred  to  a  Qitok- 
■Mes  ftr  apsdal  iavMdflsilsn. 
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pail,  found  in  1828,  on  the  Hill  Caslyr*  near  Ceaibrk,  a  ftmall  town  north  of  Trento, 
w  deposited  in  C'onnt  Giovanelli's  museum.  2.  A  brass  figure,  fnrtnd  in  the  Vai  di 
NAn,  near  Mnan,  is  m  the  'I'rento  Museum.  There  is  a  remarkable  tradition 
in  the  Orisons  of  the  immigmtioii  of  tile  Etruscans  into  tiie  oonntry.  It  is  thtis 
related  hy  rampbell,  in  his  '  History  of  the  Cri-'on'^':  When,  in  the  eumtnrr  of 
1654,  Sienna  was  occupied  by  Peter  Strozzie,  in  the  name  of  the  king  of  France, 
■ad  WIS  besieged  by  Papal  tod  Florentine  ^ops,  the  king  of  Prance  demanded 
from  the  Grisons  3000  men  for  his  army.  This  contingent  was  to  go  to  the  relief 
of  Sienna.  The  Grisons,  howevor,  expected  but  little  success  from  this  plan  ;  for, 
since  the  remotest  times,  there  was  a  deeply-rooted  beUef  that  any  ex(>edition  which 
caused  the  descendants  of  the  old  RJuetians  to  cross  the  Pb  into  Etrnria  would  bt 
unlucky,  bernnsr  thi  Etrurian  territory  was  thrir  nnrestora'  home,  from  which  they 
had  been  expelled,  and  that  the  proposed  expedition  would  be  much  more  unlucky, 
as  it  was  to  be  ondeitafceB  for  the  French,  whose  ancestors,  the  Gauls,  had  displaced 
the  old  Etruscans,  and  occupied  the  country  as  long  as  Gallic  tribes  remained  in 
existence  The  Nntionnl  Assembly  at  Davos  declined  to  raise  the  Contingent^  and 
gave  the  French  ambassador  as  a  reason  the  above  statement. 


O/i  the  Pomis  of  the  Crania  of  ike  Ancient  Britons. 
Josspu  Barnard  Davis,  M.R.C.S.  Eng*^  F.Sji. 

These  remarks  arc  chiefly  founded  upon  the  skull  of  an  nnr-cnt  Brigantian  (?) 
firiton,  derived  from  the  Green*Gate  Hill  Bairow,  near  Pickering,  and  belonging  to  the 
^stone  period."  An  obserrant  eye  is  able  to  dlaeriminate  between  natives  of  Sm  dtf- 

fercnt  provinces  of  the  same  country,  therefore  a  more  comprehensite  investigation  of 
the  bones  of  the  face  and  hearl  will  lead  to  reliable  conclnsions  respecting  their  specific 
forms.  By  exteniled  ubscrvation,  by  keeping  close  to  the  teachings  of  the  physical 
pbftnomena,  and  by  regarding  the  information  to  be  derifed  from  history,  philology 
and  antiquities,  more  a«;  illus^trativc  antl  accessory,  we  may  hope  to  nV^tain  more 
definite  and  conclusive  knowledge.  In  explanation  of  the  uncertainty  in  which  the 
anbfect  is  at  present  bivoWed.  It  may  be  remarked — 1.  Jtofs  Asst  hitn  imifpmH, 
Browne,  Faussett,  Douglas  and  Hoare  almost  wholly  disregarded  osseous  remains, 
which  arc  even  now  mostly  rendered  vahieless  by  the  want  of  instruction  in  barrow- 
diggers.  From  a  acarctty  of  authentic  data,  ub&ervatiuns  have  been  disconnected 
and  immature.  2.  8hi$s  Aot  ftera  ^oo  sincA  t^pturaitd  from  that  of  human  sktillt  in 
genrrat.  Taken  up  more  as  an  antiquarian  than  anntnmtcal  or  ethnological  inquiry. 
3.  Little  ttttfntum  pmd  to  discrimination  qf  $txes  and  mjc*.  Some  archaeologists  of 
great  learning  have  entirely  passed  these  over,  yet  the  eraninm  undergoes  important 
modifications  in  the  course  of  development  and  growth,  not  ceasing  even  in  old  age. 
These  changes  render  it  necessary  to  select  examples  from  the  middle  and  mature 
season  of  life.  Attention  to  sex  is  of  even  greater  moment,  as,  if  disregarded,  errors 
may  be  induced  extending  to  an  entire  class.  Tlie  skulls  of  women  seldom  exhibit 
the  normal  and  characteristic  ethnic  features  mfirtxillv,  and  shouhl  hr  emplnyrd 
sparingly.  4.  A  prolific  source  of  error  consists  m  owt  laokmg  the  yreat  divernti^ 
(fform  wkkh  pntewt  ikmuHvet  rtguiarlf  in  fntrgfamSkf  of  the  Enropsan  races,  and 
assuming  that  we  shall  find  the  cranial  character  moi-e  stereotyped  as  we  ascend  to 
primitive  times.  This  assnmptinn  hn-s  probably  led  men  of  great  distinction,  upon 
slender  evidence  for  thp  difference  of  aulicjuity  of  certain  skulls,  to  refer  them  to  a 
anncession  of  races.  A  pleasing  speculation,  but  more  satisfactory  grounds  seem  to 
be  fequired  for  its  establishment.  S.  Mfvr^  (IffinUf  vicf^  ffirrf  prernil  on  primavat 
mljgtM/ie*  have  dissipated  certain  preconceptions  concerning  cromlechs  and  kistvaens, 
and  the  rites  to  which  they  were  destined ;  have  proved  that  eremationjand  inhmna> 
tion  were  practised  contemporaneously  from  the  earliest  periods ;  and  that  the 
doctrine  of  the  mineral  ages  of  stone,  bronze  and  iron,  if  not  received  too  exactly 
and  employed  too  readily  in  solving  difficult  problems,  is  in  the  main  true.  Probably 
until  these  advances  had  been  made  in  arch«ology»  the  study  of  ancient  crania  eooM 
not  have  been  profitably  undcrtakiii. 

From  the^ie  impediments  it  must  not  be  inferred  there  are  no  fixed  principles  in 
tile  investigation.   For,--*!.  Although  It  must  he  admitted  then  is  coneiderablA 
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diversity  of  form  amongst  the  crania  of  cvt n  one  people,  esdtntirt  ohnprvtMiem  naUfW 

U$  to  perrmvp  the  (jp)ii>rnl  rhnracffr-isfic  marks  which  ('pp"j-fain  to  them.  'Jlieac  usually 
exist,  and  when  duly  elaborated,  impart  stability  to  our  views.  2.  If  we  regard  the 
tinity  or  diveraity  of  origin  of  the  bamui  nee  as  one  of  the  arouw  of  natere,  m- 
shruuiled  in  primxval  obscurity,  wh  thcr  wholly  impenetrnljle  cr  rmt,  we  are  ron- 
strained  to  admit  that  marked  dtssimilarities  Aa^  exiated/rom  tlie  moul  remote  perufds, 
Thb  most  be  regarded  as  one  of  the  established  postobles  of  our  sdence,  without 
iriuch  it  could  have  no  sure  foundation.  3.  Another  equally  eeaeotial  athe  iaw  qf 
permanence  of  ethnic  forms;  that  the  characters  impressed  upon  races  are  not  trans- 
mutable,  but  constant.  This  law  has  been  tl\e  subject  of  much  coatroversv,  but  the 
facts  adduced  ^[ainst  it  appear  too  dttbiotis»  unimportant  and  tew  to  shake  its  ata^ 
bility;  a  stability  uniform  with  that  observed  in  all  the  other  divisions  of  aataiey 
and  not  to  be  successfully  assailed  by  the  hypothesis  of  development. 

The  heat  course  to  be  pnrsmd  in  the  study  of  the  ancient  British  skull  is  to 
determine  the  mn-invA  form,  and  then  to  ascertain  the  usual  deviations  from  it.  This 
simple  nielliod.  which  has  been  employed  in  the  elucidation  of  othrr  natural  objects, 
will  reduce  the  subject  to  as  great  order  as  it  admits  of,  and  render  description  and 
deliueation  easy  to  be  understood.  A  knowledge  of  the  general  character  of  the 
British  skuli  is  not  to  be  obtainod  from  the  exaniinntinn  of  those  bi  1  iriatng  to  one 
tribe  only,  but  from  a  comparative  investieatioo  of  crania  derived  from  many.  In 
this  view',  it  is  believed  the  Green-Gate- Itin  Barrow  akull  exhibits  the  true  hffncut 
form  of  the  ancient  British  cranium.  Its  most  marked  distinctive  features  are.  Hie 
shortness  <;f  t}ip  face,  which  is,  at  the  same  time,  rugged  with  elevations  and  de- 
pressions, the  indications  of  wild  passions  operating  on  the  muscles  of  expression ; 
xygomatic  arches  not  unusually  expanded ;  uie  nose  short,  projecting  at  an  angle 
tO(j  great  to  be  graceful;  iinnudiatcly  above  its  root  rises  an  abrupt  prominence 
occasioned  by  the  large  frontal  sinuses,  which  passes  on  the  sides  into  the  elevated 
superciliary  ridges,  and  produces  a  deep  depression  between  the  nose  and  forehead, 
giving  to  the  profile  a  savage  character ;  the  osseous  case  for  the  brain  upon  the 
whole  not  hirge.  rather  than  small ;  tht-  'trrlpito- frontal  diameter  somewhat  con- 
tracted, and  panetui  diameter  good,  it  ranges  with  the  orthognathic  crania,  or 
those  having  upright  jaws,  and  inclines  to  the  araehf'CepkaUe  division.  It  preaenta 
the  uncivilized  character,  but  from  the  mass  of  the  brain  it  has  evidently  belonge<l 
to  a  capable  savage,  possessed  of  power,  and  fitted  to  profit  by  contact  with  men  of 
other  races. 

Having  thus  enumerated  the  chief  peculiarities  of  the  typieai  British  cranium,  wc 
may  advert  to  its  Iea<Iint;  ahcrrnHl  forms,  which  admit  of  being  arranged  in  a  simple 
intelligible  method.  I  iiey  will  be  easily  understood  as  the  abbreviated,  or  strictly 
braehy- cephalic;  the  elongated,  or  doUehO'Cephalic ;  the  devaied,  or.  to  eoutinoe  the 
terms,  the  aero- cf^>ha!{c ,  and  the  expanded,  or  platij-cojifidHc.  Nulwithf^tanding 
these  aberrant  forms,  the  whole  series  bears  the  impress  of  so  many  similar  features, 
as  to  show  that  it  constitutes  one  natural  group.  The  dolicho.cephalic  has  been 
supposed  to  indicate  an  "  Allophylian  "  or  "  pre-Celtic"  race,  but  it  may  probabiy 
be  regarded  as  more  properly  a  family  peculiarity  in  s  .me  cases,  and  accidental  in 
others,  in  which  it  has  been  met  with  in  the  same  Barrow,  and  in  a  position  proving 
tiie  interment  to  be  equally  ancient,  with  a  calvarium  of  the  normal  form.  Stress 
has  been  laid  upon  the  circumstance  that  it  has  occurretl  in  Clinmhori^d  Barroirs, 
resembling  the  famous  one  of  New  Grange.  The  best  informed  antiquaries  accord 
to  these  Barrows  an  extremely  early  date  ;  but  that  they  have  altogether  preceded 
alupler  and  ruder  sepulchral  cairns,  and  were  erected  by  a  distinct  antecedent  race, 
appear  to  stand  in  r>*  r<l  uf  much  confirmatory  evidence  before  they  can  be  aHmi^t^ 
with  tolerable  contidence. 

In  the  sepuldiral  Barrows  of  our  native  land  we  find  the  invduable  corporeal 
relied  of  nn  ancient  race,  csju'cially  the  bony  casket  which  contained  the  nervous 
centre  of  relations  between  men  m  ail  ages;  and,  if  these  relics  be  carefully  studied, 
we  have  reason  to  hope  we  may  learn  much  more  of  the  ethnology  of  the  ancient 
Britons* 
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On  litf  EAuohgjf         Lttfopool  Ditlnei,  wA  NbHcet  of  1^  Bo^lake 
Antiquiiiet,  Bjf  Ae  Rev.  Abraham  Hums,  D,C»L,,  LL,D^  Liverpool 

Ttie  author  noticed,  first,  the  phy  .inl  features  of  tho  district,  rpmarking  that, 
from  the  extent  of  forest  and  marshy  ground,  the  proportion  actually  inhabited  was 
cuniparatively  limited.  This  was  mainly  along  the  sea-coast  and  river  margiua,  as 
vicW  as  in  villages,  and  along  leading  lines  of  road.  Great  part  of  the  hundred  of 
Win  al!  was  uninhabited,  and  in  Lancashire,  the  low-lying  district  to  the  north  of 
the  Iowa.  In  the  Roman  times,  the  Brigantines  iahabtted  Lancashire,  and  the 
Comsvii  Cheshire.  Afterwtrda,  the  Saxons  dispossessed  both ;  and  in  894  the 
Danes  seized  Chester,  but  were  expelled  by  Alfred,  and  forced  to  retreat  through 
North  Wales.  The  names  of  places  are  interesting,  as  Inch  and  Llandegan,  word ^ 
from  the  ancient  British,  and  Mackerficid  in  Lancashire.  The  last  word  was 
originally  Maeshir.  or  the  Ltms  Field,  Saxons  not  understanding  it,  added 

feld  or  field.  The  Danish  nnmes  of  places  lie  along  the  water-side,  as  Pensby, 
Irby,  Franlcby.  Greasby,  Kirkby  (West),  Kirkby  in  Walley  (Wallasey),  Kirkdale, 
CMMsby,  Formby.  llie  Saxon  names  are  foand  IbrHier  inland,  as  Bebington, 
Woodchurch, Upton,  Everton,  Lilherland.Tliornton.  Mersey, Tranniere,  and  Bolton- 
le-Moors  Ijave  a  Norman  form;  while  Up-IIolland,  Uown-Holland.  and  Pilling- 
raoss  refer  to  the  ancient  condition  of  the  district.  The  principal  illustration,  how- 
ever, of  the  tribes  of  popalation  which  had  passed  over  the  district,  consisted  of  the 
Hoylake  articles,  found  below  high-wnter  mark,  near  Leasowe  Lighthouse.  In  size 
they  embrace  literally  every  object  from  a  needle  to  an  anchor  i  in  antiquity  they 
range  from  the  most  primitive  periods  to  die  time  of  George  the  Third  $  in  art,  they 
comprehend  every  variety,  from  the  most  simple  aid  for  human  conveniences,  up  to 
objects  of  ereat  artistic  interest.  They  illustrate  the  prc-hiatoric,  the  Celtic,  the 
Saxon,  the  Danish,  the  Norman  and  mediaeval  periods,  but  especially  the  Saxon 
time  and  people.  It  so  happens  that  Hoylake  was  a  line  of  commonicalion,  near 
two  important  rivers ;  and  when  Chester  began  to  decline  as  a  port,  it  rose  for  a 
time  into  great  importance.  Nearly  3000  acres  of  land  in  Bidston  Marsh  arc  below 
bigfa-waler  levri,  ud  the  sM  tries  to  recover  Hs  own  again.  An  entire  vitfnge  has 
been  swept  away,  and  the  sea-beach  has  exhibited  various  aspects  from  1771  to 
1772,  agam  to  1813,  and  to  the  present  time.  The  f)bjcct.s  consisted  of  celts,  objects 
in  bone  and  horn,  heads  for  bolts  and  shafts,  pheons,  keys,  fii»h-hook^,  spoons^ 
needles,  needle-cases,  a  gun^res^  crosses,  rings  in  great  variety*  scissors,  buckles, 
tweezers,  fibulop,  amulets,  bones,  coins  whole,  halved  and  quartered,  seals,  palmers* 
tokens,  a  comb«  an  axehead,  &c.  The  whole  of  them  were  exhibited  with  the 
Faossett  CoUection  on  Wednesday  evening,  the  37th. 

On  ike  Latt  IVibet  0/ Israel    Ih/  J  ambs  Kemnbdy»  LL,B> 

On  the  NOM-AwssMfi  PlopulaHons  rfRuMitt  m  Europe, 
By  R.  G.  Latham,  MJ>^  F»R,8, 

To  the  present  oommonication  one  made  in  the  Statistical  Section  is  the  comple* 
meiit.  Therein  are  found  th?" numbers,  and  distribution  of  the  tribes  under  notice, 
as  wed  as  their  names  and  classification.  The  general  view  of  their  history  is  all 
that  is  attempted  here. 

We  dear  the  ground  by  laying  out  of  our  consideration  the  recfnf  settlers  or  colo. 
tiists,  e.  0*  the  Greeks,  Germans,  &c. ;  also  the  originally  alien,  though  now  naturalized, 
popohitions  of  the  Jeaw  and  Gipsies ;  also  the  populations  of  the  frontiers  of  the 
neighbouring  Icingdoms^  kC'-'WcMttdkians,  Bulgarians,  &c.  I  laving  done  this,  w« 
find  that  the  remaininn'  populations  are  referable  to  three  great  faniilie?«.  vir. — 

1.  The  Turk,  by  which  is  meant  all  those  tribes  whose  language  is  akin  to  the 
Ottoman,  or  Osmanli*  of  Constantinople;  its  original  geographical  area  bong  Inde- 
pendent TnrtAry. 

2.  The  Sai^maiiatt,  by  which  is  meant  all  those  tribes  whose  language  is  akin  to 
the  Russian,  Polish,  Servian,  Bohemian,  Lithnanic,  and  Let.  U  ffdte  into  two 
branches,  the  Slavonic  and  the  Lithuanic. 

3.  The  Ugrian,  by  which  is  meant  all  those  tribes  who^p  language  is  akin  to  the 
Fin  of  Finland—intn,  Lap,  TVAacf,  Votiuk,  Tsherimiss,  MorUuM,  kc, 
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If  «re  compare  the  tables  laid  beiorc  th«  Statistical  Section  with  a  map  of  Russia, 
w  Bball  ate  the  distribotioa  of  tiw  diflannt  ■cmben  of  tbctc  dUhtiirt  gnnp* 

over  the  gnvernroent^  ;  aiu!  find, — 

a.  That  the  Ugiiaos  lie  oorth  and  west ; 

h.  Tilt  Tbfka  Kwth  Md  gMit ;  i^     ^  lather  han         the  rifUMflMani 

north  ratli'-r  fhnn  «outh. 

The  Ugriaa  popuiatiuns,  at  present,  are  central,  but  in  the  i>uuihero  ^tt3  discon- 
tiuKKia  in  their  ami,  aod  aeparated  from  cadi  oUier— fragmentary  so  to  mf.  The 
hypothesis  in  respect  to  the  original  character  of  the  Turk,  Sarmatian,  and  Ugrian 
areas,  and  the  history  of  the  encroachments,  conquests,  mixtions,  and  dis- 
plafiemciita  by  wltidi  it  haa  since  been  modifind,  ia  that,  with  a  Ugrian  popnlatkm 
in  the  centre,  the  Turks  moved  from  south  and  atat  to  north  and  west,  and  Sarma- 
tians  from  west  to  east  ;  tin  t'flfect  of  these  movements  being  to  break  up  into 
ftagments  the  Ugrian  ari^a,  one  which,  upon  evidence  too  lengthy  for  e&hibttiou,  can 
feasooably  be  extended  aa  flur  weat  aa  the  0iiia|Mr,  and  aa  nr  aoath  aa  the  ndgh- 
booiiuMd  of  the  Black  Sen.   


On  the  Eariy  EthHolo^jf  of  Britain.    By  T.  W  RIGHTt  JdftAtf  FmSmjL» 


On  fONM  JUmains  of  an  Early  People  in  the  South-eastem  Comer  <f 
Yorhikire,        T.  Weioiit,  Jf.il..  FMJL 


STATISTICS. 

On  rt>  Cmm  tmi  Cotuegumeeg  of  iht  Prukm  Strike^  1858  to  i654w 
Hbnet  AsHWOBTHy  P*S,S»,  Viee*PrmkbiU  if  tkt  ManeketUr  Chambmr 

The  Preston  strike  of  npcratlvc  cotton -spinners  and  weavers  began  August  1853, 
and  lasted  till  the  beginning  of  May  1854,  a  period  of  thirty-eight  weeks.  It 
originated  in  a  demand  preferred  by  the  work-people  for  an  advance  of  10  per  cent, 
on  the  rates  of  wages  then  being  paid  in  the  town.  It  was  alleged  in  support  of 
this  demand,  thnt  the  ratrs  of  wacres  in  Preston  were  pencrally  lower  than  in  other 
towns,  and  that  the  employers,  when  compelled  to  reduce  the  wages  of  their  work- 
people in  1847»  had  given  a  promiae  to  raiae  tiiem  on  the  arrival  of  better  times. 
The  masters,  on  the  other  hand,  asserted  that  the  rates  of  wages  hi  Preston  were, 
all  things  considered,  equal  to  those  paid  in  other  towns ;  that  no  such  promise 
had  been  given  ;  and  that  a  coaaidemble  advanee  had  already  taken  place  upon  the 
wages  paid  in  1847-  Notwithstanding  lhaae  objections  on  the  part  of  the  masters, 
the  demands  of  tlie  wurk-pcople  were  genemlly  eon&ded«  only  tonx  fiiina actoatty 
revising  at  the  time  the  strike  began. 

In  these  circumstances,  the  immediate  cause  of  the  etrike,  or,  as  it  aoon  bccaas^ 
the  **  lock-ont,"  was  the  insubordination  of  the  work-people.  Encouraged  by 
concession,  they  grew  more  exacting  fiod  imperious  in  their  demands,  till  resistance 
became  a  necessity  of  aelf-defence.  In  several  eatablislunenta  the  authoiity  of  the 
employer  was  at  an  end  ;  he  had  no  power  either  to  dismiss  or  retain  his  aaiianta; 
the  dirtntion  of  the  men  in  matters  vitally  affecting  his  intereats,  and  perbuning 
excluiti vei y  tu  his  own  juriadictiuo,  was  supreme.  To  meet  these  evils,  the  "  Masters' 
Association,"  which  had  not  been  in  active  operation  for  several  years,  was  revived, 
and  a  public  notice  was  issued  that  the  mills  would  be  closed  on  a  specified  day,  and 
lemain  closed  till  the  work-people  were  prepared  to  resume  employment  in  a  more 
equitable  and  IKendly  spirit.  In  October,  moat  of  the  hnnda  Mlonging  to  the 
spinning  and  weaving  establishments  in  the  town,  amounting  to  about  1 7,000,  wm 
out  of  employ;  they  were  orfranized  anrl  drilled  by  h'a<ierfl  from  other  towns;  a 
plan,  extending  throughout  the  whole  ol  Lancashire,  and  embracing  many  of  the 
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prindiMl  towns  in  other  parts  of  the  kingdom,  was  systematiied  for  obtaining 
pecuniary  sopport ;  the  grossest  intimidation  was  practised  towards  all  who  refased 
to  join  them,  and  work-people  from  other  places  who  came  to  seek  employment  in 
Preston,  were  induced  by  bribery  or  threats  to  leave  the  town.  The  masters 
•ubsequently  olhnd  to  open  their  mills  at  the  Mine  rates  of  wages  as  wore  paid 
before  the  commoncemrnt  of  the  strike.  In  January  1851,  other  manufacturer?,  in 
various  parts  of  the  country^  came  to  the  help  of  the  Preston  employers*  and  tho 
'*  Mastara'  Defence  Ftond"  waa  aatabliahcd.  AHar  irariova  aMuccaaaftil  aStaainla  at 
mediation,  the  strike  came  to  an  end  in  May  1864,  the  maataia'  tenna  being 
universally  submitted  to  by  the  work-people. 

The  tollowing  statistics  illustrate  the  leftdlog  questions  involved  in  the  contest. 

First,  to  elucidate  the  general  queetioa  of  an  employer's  ability  to  raise  fbe-aragea 
nf  his  work-people,  we  tnvr ,  in  decimal  proportions,  the  elements  which  enter  into 
the  production  o(  a  single  piece  of  cotton  goods  of  the  current  nuuaiafacture  of 
Fieitoii,  and  of  tibe  market  mloa  (height  shillings  and  fooipence,  or  100  penee 

Hie  WW  material,  cotton,  with  the  waste  of  mannfeetnre   60  per  cent. 

The  rent,  or  the  use  of  mills  and  premises ;  the  charges  for  wear 
and  tear  of  steam-engines,  raill-shaftincr,  machinery',  &c.  ;  the 
expenditure  in  cual^  for  fuel,  tluur  for  sizmg  yarn,  oil,  tallow,  and 
other  outgoings;  trETelling  expenses,  rates  and  taxes,  together 
with  the  intmat  on  capitel  and  the  nanufactorer's  profits  on 
trade  •   19  „ 

Tlielabonraccoim^  or  wages  of  operatives  S6 

100 

This  calculation  shows  that  an  advance  of  10  per  cent,  on  the  wages  of  the 
operatives  would  increase  the  cost  of  the  above  piece  of  goods  from  100  to  102^. 
In  September  1853,  the  market  price  for  the  same  fell  from  100  to  96,  adding 

5  per  cent,  to  the  deficiency,  and  increasing  the  sum  which  the  employer  would 
have  to  make  up  in  order  to  meet  the  demands  of  the  operative  to  7h  to  be  paid 
oat  of  the  19  reserved  for  ren^  Ac. 

In  order  still  further  to  elucidate  tlio  ability  or  non-ability  of  the  masters  to  g^ve 
such  an  advance,  we  will  suppose  that  a  manufacturer  employs  1000  work*people, 
and  that  their  average  earnings,  children  and  adults  ti^ther,  amount  to  from  IQe. 
to  15«.  a-week.  Teu  per  cent,  oo  Ae  larger  sum  would  give  an  increase  of  1«.  6d. 
a- week  to  each  Individual,  or  an  aggregate  of  j^SOOO  a-ycar.  Towards  meeting  this 
we  will  suppoiie  the  manufacturer  to  retrench  4.1000  a*year  in  personal  expense, 
yet  that  which  remains  will  make  a  difference  of  9f  per  cent,  on  the  interest  doe 
upon  a  capital  of  £l  16,000;  an  advance  of  10  per  cent,  on  the  wages  of  his  work- 
people will  thcrelurc  affect  the  payable  investment  of  that  large  amount  of  capital* 

llie  foHowing  figures  will  diow  die  social  importance  of  the  Preston  trade,  whidi 
is  chiefly  carried  on  with  China.  The  quantity  of  tea  imported  and  left  for  con* 
sumption  in  this  countrj^  was,  in  1851,  53,965,000  Ih*.  ;  in  1852,  54,724,600  lbs. ; 
in  1S53,  58,8 G0,000  lbs. ; — average  of  the  three  years,  55,849,200  lbs.  ;  or,  the 
population  of  the  United  Kin|^lom  being  -27,47&»181,  two  pounds  of  tea  to  each 
individual.  The  average  cost  of  tea  in  China  is  Is.  per  pount!.  and  the  prime  cost 
of  all  the  tea  cou^jumcd  in  this  country,  j^2,792,460.  Towards  this  large  sum  we 
annually  export  grey  and  white  shirtings  to  the  valne  of  ;f 1,500,000,  two-lldrds  of 
which,  value  1,000,000,  are  supplied  by  Preston,  which  therefore  supplies  con- 
«idcr?ihly  more  than  a  third  of  the  population  of  the  United  Kingdom  with  tea. 
Jrurthcr,  a  i'reston  manufacturer  produces  his  10,000  pieces  of  cloth  a<week,  and 
tilUS,  reckoning  each  piece  at  8a.  6d.,  supplies  cloth  to  the  value  of  i£23I,00O 
a-year.  The  population  of  Loudon,  2,3&2 :236  persons,  and  their  annual  con- 
sumptioa  of  tea  at  two  pounds  ptr  bead,  would  be  equal  to  ^236,233.  Thus  a 
ainc^  Preston  mannihcturer  virtoally  supplies  nearly  all  the  tea  whidi  b  consonied 
in  the  metropolis  of  the  nriti»h  empire. 

The  following  figures  will  test  the  probable  utility  to  the  work-people  of  the 
theory  of  partnership,  as  suggested  by  the  Society  of  Art<i.  We  will  take  as  the 
baib  of  onr  inveatigi^iona  that  part  of  the  Ptettoa  trade  wbich  is  carried  on  with 
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ChioK*  tallied  abote  at  JtlJQIQOJMi  annually.   We  have  seen       19  per  cent,  b 

the  proportion  of  the  value  of  a  piece  of  cloth  which  has  to  bear  a  ho«^t  of  incidcntAl 
expenses,  and  also  supply  the  proliu  uf  the  manufacturer.    That  proportion  of 
000,000  is  i£l90.000.    From  this  deduct,  first,  the  interest  due  on  the  fiiad 
capital  employed  in  producing  manufactures  of  that  value.    The  capital  sunk  iu  the 
ratablishmeAts  of  the  associated  masters  of  Preston  is  estimated  at  j£f 1,000,000, 
foor-fiftfas  of  which,  or  jC800,000,  may  be  set  down  aa  doe  to  the  China  trade. 
COnaidetif  L^  tlw  uncertainty  of  trade  operations,  and  tht  poaailnlity  of  greniooQa- 
•ional  lo$9,  7  :  i  ^  cent,  is  a  rate  of  interest  not  more  than  equitable  on  that  r^monot 
<Mr  capital.    \N  c  iiave  therefore  to  deduct  £^5,000  from  ^190,000,  leavmg  au  equal 
aoin»  from  whidi  we  have  to  deduct  all  the  other  expenses  mentioned  above,  for 
which,  perhaps,  4  per  cent,  is  a  moderate  allowance.    From  .£'95,000  we  have 
therefore  a^n  to  deduct  .£40,000,  which  leaves  ;£&5,000  as  clear  profit.    Let  this 
sum,  inHead  of  going  wholly  to  capital,  be  divided  betw«ai  capital  and  labour,  wv 
shall  tbns  have  ji'27,500  to  divide  among  the  work-people,— Hpiobably  I7«000  ia 
number, — which  gives  them  7^</.  per  week,  not  much  more  than  5  per  c^nt.  on 
their  present  amount  of  wages.    Thus  partnership  would  destroy  capital  Vritboot 
enriching  labour,  and  in  time  render  laboor  worthless  by  exhausting  the  fund  oot 
of  which  alone  it  can  be  employee!. 

The  pecuniary  results  of  the  strike  are  exhibited  in  the  following  calculations : — 
Capital  sunk  In  the  establishments  of  the  aasoeiatsd  nanufiictarers  of 

Preston  «€l.OOO,000 

Estimated  trading  loss  to  the  employers  ....j£SO,000 

lioss  by  depreciation,  interest  and  other  contingencies,  for 

thirty-six  weeks  *   67tO0O 

Unavoidable  expenses  in  wages,  foel  and  other  iteroe^  during 

the  strike   •*•«..«•..   28,000 

Loss  in  working  machinery  without  adequate  number,  and 

with  inferior  description  of  hands   20,000 

  165.fX)0 

Loss  of  wages  to  the  operatives  during  the  strike...................   25O,O0U 

Loss  of  the  contributors  to  the  strike  fund,  whose contributUms beoune 
abortive  by  the  failure  of  the  strike 

Blackburn  „  iC30,000 

Stockport    10,000 

Preston    7,ooo 

Ashton,  Hyde,  Clo'^sop  and  Staleybridgp    10.500 

Over  Darwcn   4,000 

All  other  places  and  trades   35,500 

  !Br,ooo 

Estimated  loss  of  profits  to  shopkeepers  and  innkeepers   ^£11,250 

Estimated  loss  to  carriera,  railway  companies,  dressers,  sixers, 

mechanics,  and  other  auxiliary  occupations   10/XX> 

—  21,250 

Total  lois  to  the  community  by  the  FhMton  strike.  ^533,850 

On  the  Ihjoniialton  of  OJ/aidtrs.    By  T.  B.  Lloyd  B.\ker. 

The  author  strongly  recommended  reformatories  instead  of  pri&ons,  and  showed 
the  salatary  effects  of  a  reformatory  established  in  the  coun^  of  GUmceater,  near 
Cheltenham. 

The  Census  of  the  Deaf  and  Dumb  in  1 85 1 .  By  Da  vid  Buxton,  Prmc^al 
qfike  iAverpooi  School  for  the  iMitfand  Dmnh  ^ 

Enumerations  of  the  deaf  and  dumb  huve  been  frequently  made,  in  several  Euro* 

penn  countries,  and  in  the  United  States.  Tlie  lir»t  time  that  any  similar  nrrntu  t 
waa  taken  in  this  country  was  at  the  census  of  1851.    The  general  results  ure  giveu 

*  This  paper  U  publicbed  in  cjcUum  in  tbc  Journal  of  the  Statistical  Society  of  London 
June  189ft« 
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<1)  in  tht  Edaefttioii  Retnrna,  and  (2)  in  the  Pbpiilatioiillftblea;  butwliite  the  latter 

•Be  on  the  whole  very  Batisfactory,  and  likely  to  be  exceedingly  ateful,  the  former 

are  gros'ly  inaccurate,  nnd  rnlrulntPf]  tn  he  as  injurious  as  thoy  are  unjust.  Thpy 
do  Qot  correctly  blate  ciilioi  liuw  niuch  money  is  raised  for  the  e<lucation  of  the 
deaf  and  dumb,  or  how  many  schools  are  eopported,  or  how  many  pupils  are 
infsrrnrted  in  them.  Only  a  laborious  comparison  -with  the  Population  Tables  will 
yield  the  infonnation  necessary  for  an  accurate  estimate.  The  Education  Tables 
report  nine  tnstitntions  in  England,  and  two  in  Scotland ;  but  they  omit  altogether 
from  the  account,  the  Asylum  in  London,  the  Institutions  of  Birmingham  nnd 
E\«  tfr.  n  Sflmo!  nt  Rugby,  thp  Institutions  of  Glasgow  and  Aberdeen,  and  the  Deaf 
and  Dumb  department  in  Uouaidson's  Hospital,  Edinburgh  :  yet  from  every  one  of 
these,  returns  must  have  been  received  j  for  all,  wiHiout  exception,  are  included  in  the 
Population  Tables.  Thus,  it  is  discovered  that  there  were  not  nine,  but  thirteen 
schools  in  England,  which  contained,  not  3D2  pupils,  but  816  ;  and  that  Scotland 
had  five  institutions  instead  of  two,  which  contained,  not  89  inmates,  but  250.  The 
instttotions  in  the  United  Kingdom  contain  at  present  1401  pupils,  and  from  their 
commencement  thrv  have  educated  about  6900.  'I'abular  statements  were  read, 
showing  the  numbers  uf  the  deaf  and  dumb,  and  their  proportion  to  the  general 
popnhition,  in  Great  Britain  and  Ireland,  the  United  States,  FVance,  and  Prussia, 
and  also  in  particular  districts  of  these  cnimtrie?.  Tlie  numbers  actually  under 
instruction  in  1851,  being  compared  with  ail  who  were  of  the  eligible  age,  showed 
Z4k  per  cent,  at  school  in  Ireland,  50  per  cent,  in  England  and  Wales,  and  70  per 
cent  in  Scotland.  Taking  the  whole  deaf  and  dumb  populations,  Ireland  educates 
5  percent.,  France  5|  per  cent.,  England  and  Wales  nearly  8  per  cent.,  Scotland 
more  than  11^  per  cent,  and  the  United  States  nearly  12  per  cent.  There  arc  200 
Institotions  in  the  world ;  a  century  ago  there  was  not  one.  All  the  practical 
results  accompli-^heil  arc  the  work  of  the  centennial  period  1754  to  1851.  In  the 
former  year  the  first  Institution  was  founded  ;  audit  is  the  establishment  of  lastitu- 
tiuus  which  has  made  the  work  of  instruction  permanent  and  progressive. 

On  <Ae  Svpf^  ^  Gohl  from  .Itf^fruJia  ami  from  £nfflith  Ro^, 

By  JOUN  CilLVEHT. 


On  the  Effect  of  Qoodand  Bod  Timm  an  CommUkih  to  Priaon,  By  tke 
Rev.  JoHir  Clay»  BJ}n  (UiapUiin  to  tke  County  Mouse  of  CorreeUonp 

Prtston. 

It  has  long  been  n  popular  opinion,  that  committals  to  prison  increase  in  bad 
times.  &Iorc  than  thirty  years'  observation  of  committals  in  North  Lancashire  lead 
tQ  an  opposite  conclusion.  In  four  ordinary  years  ending  June  1624,  the  average 
annual  committals  were  119  ;  in  the  prosperous  1825,  the  committals  were  177  ;  in 
the  venr  of  distress  182f),  they  were  172;  and,  in  the  year  of  reviving  prosperity, 
1827,  they  were  2G9.  In  18:}0-37  a  strike  in  Preston  threw  9OOO  hands  out  of  work, 
tWO-fifUlB  of  whom  were  under  ID  yeUTS  old*  The  consequent  idleness  caused  an 
increase  of  young  offenders  ;  but  the  aggregate  committals  were  less  by  50  than  those 
of  I827.  in  1840  a  county  police  was  established.  In  I842>43  great  di.ntrcss  cx- 
isted,  attended  by  sedition  and  riot ;  yet  In  the  year  of  greal9»t  distress,  the  com- 
mittals were  20  per  cent,  below  those  of  the  preceding  year.  The  ten  years  ending 
June  1854,  embraced  two  wensofis  of  prr)spcritN'  nod  one  of  extreme  distress,— the 
distress  unattended  by  any  oilier  lailuejice  which  aggravated  criminal  tendencies. 
In  1847<-48,  45,000  "  hands"  were  out  of  work,  or  on  short  time  :  in  the  Preston 
Union,  12,000  adults  %vcrc  receiving  out-door  relief.  Yonnt^  offenders  increased, 
but  the  aggregate  of  committals  was  7  per  cent,  below  that  of  the  preceding  year. 
Committals  to  the  sessions  during  dirse  hard  years,  1840  to  1848,  averaged  339 
annually ;  during  the  four  good  years  they  averaged  390.  Summary  committala 
during  the  hard  times  averaged  718  yearly,  dnrinp  the  good  times  1249.  In  the 
last  of  these  ten  years,  ending  July  1&64,  the  I'lXaton  atrilce  threw  18,000  hands  out 
of  work.  The  committals  to  the  sessions  of  males  increased,  of  females  decreased. 
Summary  commitids  of  all  classes  decreased.  Committals  of  all  kinds  in  the  six 
months  of  the  strike,  as  compared  with  the  six  months  preceding,  decreased  32  per 
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cent.  Of 8500  young  penont  (under  tl)  oat  of  employ,  odIj  86  iraro  eonii^tlad  to 
pmon.    During  the  strike,  the  tesseofd  C^MikditVfe  in  public  wad  beer-bouMt  wm 

a  trifle  more  than  i'lOOO  per  week. 

The  general  couciusiuiis  from  the  above  are«  that  hard  times  muty  add  a  few  coMt 
to  the  caUndara,  and  that  good  times  greatly  tmd  to  inovase  summary  eonvictioas. 

Tho  inrrrn'^o  to  the  sessions  consists  of  tfir  vounp,  thrown  into  idleness  ;  the  in» 
crease  of  summary  cases  arises  from  the  mtemperaoce  encouraged  by  high  wag»« 


On  ik§  FAieMHMif  in  Cle  Barring  FStkariei, 

JSfy  John  Cleohork,  Widk, 

The  author  had  his  attention  called  to  this  subject  hr  the  notorious  fact,  that 
districts  once  prominent  for  their  fishing  stations  are  so  no  longer,  and  that  fluctua- 
tiuod  in  the  produce  of  this  fishery  form  a  striking  featore  in  its  history,  and  have 
never  been  satisfactorily  accounted  for.  The  assigned  causes  for  the  decay  olfiliiiig 
districts,  and  for  the  fluctuations  in  the  produce  of  the  fishery,  he  found  were  mord 
ai  well  as  physical,  and  the  physical  were  generally  as  untenable  as  the  moral,  and 
whole  a  jumble  of  contradiction. 

To  ascertain  if  there  was  a  uniform  law  governing  the  whole,  and  what  that  law 
was,  he  tried  to  make  himself  acquainted  with  the  natural  history  of  the  Herring. 
From  the  reports  of  the  Board  of  Fisheries,  and  from  other  sources,  he  endo&voured 
to  ascertain  if  there  was  anything  like  aniformity  in  the  rise  and  fall  of  stations,  and 
in  the  fluctuationa  to  which  the  fiaheriet  art  subject.  The  reaolt  of  his  infe^iga* 
tions  are^ 

I.  That  tht  herrinfc  is  not  migratory,  but  a  native  of  Uie  waters  in  which  it  is 

found :  that  within  very  narrow  limits  races  exist  distinct  in  size,  quality,  and 
time  of  spawning,  and  always  maintain  their  distinctive  features:  that  in  con- 
grcgating  for  spawning  the  herring  is  brought  within  the  scope  of  those  agents  era* 
ployed  for  their  capture,  and  those  agents  he  found  10,974  boats,  41,045 
Brnmon,  cmjiloying  81,934,330  '=fpmre  yards  of  netting,  an  extent  of  netting  that 
would  cover  an  area  of  26^  square  mileS|  or,  if  extended  lineally,  would  reach  4741 
miles. 

II.  He  found,  that  ahout  twenty-five  years  ago  the  extent  of  netting  was  far  less 
than  that  now  used,  and  the  produce  of  the  fisheries  nearly  as  great  as  at  present,  or 
that  the  increase  of  the  herrings  taken  bears  no  proportion  to  Uie  extended  netting. 

III.  In  the  riae  and  fall  of  stations,  he  saw  in  the  statistics  a  steady  increase  ia 
their  prodacs  up  to  a  calminating  point,  then  violent  flactoacions,  rad  final  ex- 
tinction. 

IV.  He  found  that  die  races  nearest  the  large  seats  of  populatimi,  and  in  Ibe  most 

accessible  waters,  have  first  disappeared  ;  and  that  in  districts  where  the  tides  arc 
rapid,  as  among  i.siands,  and  in  lochs,  where  the  fishing-grounds  are  circumscribed, 
the  fiehinga  are  precarious  and  short-lived  i  while  on  the  other  hand,  extensive  sea- 
boards, having  siadc  tides,  with  little  aoconimodation  for  boats*  were  alucr,  and  of 
longer  continuance  as  fishinp  rli  tricts. 

from  these  premises  he  concludes,  that  the  extinction  of  districts  as  fishing-sta- 
tions, and  the  finetoations  in  tiie  fisheries  generally,  are  impotable  to  oser-fishing, 
and  that  wc  are  now  doing  for  the  east  coast  fisheries  what  has  already  been  done 
for  those  on  the  west  const:  that,  therefore,  the  attention  of  the  British  Associa- 
tion, and  through  it  the  Government,  should  he  called  to  the  subject,  that  such 
arrangements  may  be  adopted  as  will  make  the  Hearing  Flsheriss  a  perennial  aonroe 
of  wealth  to  the  nation. 

On  the  Current  Price  and  tlie  Cott  Price  of  Ccm  in  England  during  th8 
last  Ten  Ytan^  at  iUnUfroHng  iks  Vidm^  AgrienUmal  StaUnHa*  Bg 
JoiiM  TowNE  Dansov* 

The  purpose  of  this  paper  was  to  show  the  extent  of  the  flncttTation?  of  tlir  rvrrmf 
as  compared  with  the  eott  price  of  corn,  and  particularly  of  wheat,  and  their  dis* 
astroas  efltet  on  the  capitsJ  employed  in  agricoltnre. 

Using  the  Gazette  returns  of  prices,  and  the  Board  of  Trade  returns  of  imported 
gw»  Mr.  Danson  had  formed  a  aeiiss  of  tables,  showing  tht  pricoa  actually  pa4 
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to  the  prodaoer  for  the  produce  of  each  harvest  since  that  of  1843,  the  appaicat 
fluctoations  of  supply  and  demand,  and  the  total  suras  paid  (by  the  coMiuners)  for 
British  grain  in  each  year.   The  moftl  atnluog  rwalt  obtaioed  ta  appureftt  in  the 

foilawing  figures : — 

Total  sums  estimated  to  have  been  received  by  the  British  proUucera 

of  wheat  ID  each  of  Um  last  «lem  barvwt  yean. 
1843-44  ......  Je38,953,000  (  1849-60  ...... ^^87.8 17,000 


1844-45              43,910,000                      1850-51    24.063,000 

1851-52  ......  2G,D3G,000 

1889-53  30,195,000 

1863-64    34^64,000 


1845-16    41^072,000 

1848-47  •••••>  60,969,000 

1847-  48    37.<'ir,0OO 

1848-  49    30,009,000 

After  tracing  this  fluctuation  of  the  return**  in  tlu*  business  nf  crain-erowing  in 
part  to  the  abseuce  of  u  mercaotile  spirit  among  the  growers*  aud  puiuliu^  out  huw, 
in  other  occupations,  such  obstacle*  at  thoae  of  adverse  aeaeoas,  and  the  irregularity 
nf  indMduul  action,  are  frcfjuently  overcome,  ^Tr.  Danson  suggested  the  use  of  a 
sound  etystem  of  agricultural  statistics  as  likely  to  be  auite  as  uselul  to  the  farmer  as 
to  the  consumcra  of  hia  produoe—eaTOig  the  fonner  nom  aticeitainty  in  the  invett* 
ment  of  his  capital  aa  modi  aa  the  latter  from  the  diitreaeing  altemationa  ot  glot 
and  acarci^. 

On  Deeimai  Comage  andAxomUi,  skawififf     in^mieiwabiii^  qf  the  fotmo 
or  tu^^eHHff  unit.  By  Jacob  A.  FftANSLiK. 

The  author  commenced  by  stating  Aat  the  advocates  of  the  penny  integer  ddoda 

themselves  by  assuming  that  the  projvosed  "  Fngltsh  franc  "  or  tenpenny  pieoei  would 
harmonize  with  the  French  franc,  or  that  the  proposed  "  English  dollar/'  5  francs  or 
60  pence,  would  harmoniie  with  the  U.S.  dollar. 

The  following  are  the  exact  legal  weights  of  fine  bullion  assigned  by  the  reapective 
Minta  of  England,  France,  and  Amerirn,  to  the  values  named  :  — 

Prmch  bfr*  /inter icon  Dollar.     _     Englith  pence. 


grs. 

Gold  . .  22-401 795  R 
Silver.  .347*22783 


gre. 

23-22 
345-5591 


grs. 

23'542001tJAV 
336-3636fV 


The  disparities  between  these  weights  and  values  are  such  as  to  rrnder  it  imprac- 
ticable, even  if  it  were  honest,  to  palm  off,  internationally,  the  mferior  coin  for  ita 
tiowinal  cqvivaleiit.   Navortheleaa,  the  doaer  the  approamatioii  atopping  short  of 
complete  equality— the  less  would  be  the  protection  of  ocdioary  penons  against 
fraud,  error,  and  confut?ion  incalculable. 

it  is  obvious  that  the  actual  par  of  exchange  (bulli<J#  against  bullion;  is,  for  gold, 
in  invose  order  to  that  nf  silver ;  and  supposing  it  were  boneat  and  expedient  to 
subvert  our  gold  standard,  even  then,  except  a  convention-money  be  concerted  and 
rendered  a  legal  tender  in  the  several  countries  (like  the  Cotivmtioiu  MUntze  of  Ger- 
many), international  exchanges  would  be  more  tedious  to  calculate  between  moneys 
differing  merely  1  in  a  thousand,  than  between  those  differing  1  in  10. 

All  desire  to  stay  by  the  simplicity  of  decimal  accounts,  and  to  ab(;li3h  the  com- 
plications of  compound  arithmetic ;  but  it  is  found  that  wc  cannot  preserve  both  the 
pound  and  the  penny.  For  a  host  of  cogent  reasons  we  elect  to  retain  the  pound. 
The  relation  borne  to  the  pound  by  the  intervening  shilling  can  be  expressed  deci- 
mally. Shall  we  discard  both  the  pound  and  the  shilling  for  the  sake  of  the  penny, 
which  is  not  dedoudly  expressible  in  either  of  the  other  deoominatlooa }  and  write 
henceforward  24  or  840  instead  of  1  (pound)  ? 

In  the  contest  it  is  overlooked,  that  all  existing  coint  ofcirculatim  might,  as  such, 
remain  available,  whether  the  pound  or  the  peony  be  the  unit  of  aceowtil.  The  cop- 
per penny  might  still  pass  8  to  die  balf*slii1liiD^,  while  the  "  Fifu,'*— a  small  and 
obvinusly  dissimilar  piece  of  more  valuable  metal  or  alloy  (perhnp^  silver,  coppn  tun! 
nickel ) — would  circulate  concurrently  5  to  the  half -shilling ;  aud  so  enable  the  public 
ere  long  to  choose  between  the  two  methods  of  harmonizing  deeimai  accounts  and 
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On  the  Laws  of  the  Currency^  as  exemplified  in  the  Circulation  cf  CemMbrjt 
Bank  Notes  in  L'npland  smec  ike  patting  <iftht  Act  ^  18ii.  By  J.  W. 

GiLBART,  FM.S.' 

The  author  commences  by  ohscrving,  that  it  is  a  gratifying  circumstance  that 
questions  relaliug  to  the  currency  arc  no  longer  connected  with  party  politics,  but 
are  now  regarded  as  presentiog  topics  fur  sciiMitific  investigation,  and  he  believed, 
that  by  no  science  can  Uiey  be  more  dearly  and  suoceesfally  ioveeUgated  than  by  the 
acieace  of  suitisttn. 

The  in^nirieB  in  this  paper  are  limited  to  that  portton  of  oor  currency  wliicii 

consists  of  notes  issued  by  country  banker.s,  and  aie  considered  chiefly  in  reference 
to  those  fluctuations  in  the  amount  of  their  circulation*  which  have  occurred  since 
the  poBfiiiug  uf  the  Act  of  1844. 

The  Charter  of  the  Bank  of  England  was  subject  to  renewal  in  the  year  1844,  and 
in  that  year  was  pa5;sed  an  Act  of  Parliament  "to  regulate  the  issue  of  bank  notes, 
and  for  giving  to  the  Governor  and  Company  of  the  Bank  of  England  certain  privi- 
leges for  a  limited  period." 

The  cliargcs  against  the  country  circulation  had  hrni,  that  It  was  unsafe, 
excessive,  and  ill-regulated.  The  Act  of  1844  dealt  cbietly  with  Uic  second  of  these 
accusations. 

According  to  the  provisions  of  this  Act,  no  new  bank  ofteMie  was  permitted  to  be 
established  in  the  United  Kini;(lom,  and  the  maximum  amount  of  notes  whirh  each 
existing  bank  of  issue  might  issue  upon  an  average  of  four  weeks,  should,  alter  the 
lOUi  October.  1844,  be  the  average  amoont  of  the  notes  in  eireidation  during  the 
twelve  weeks  ending  the  27th  April,  1844  ;  that  returns  should  be  made  to  govern- 
ment of  the  average  amount  of  notes  in  circulation  during  each  week«  and  if,  upon 
an  average  of  four  weeks,  the  amount  in  circulation  exceeded  the  authorised  amonot* 
the  bank  should  be  subject  to  a  penalty  equal  to  the  amount  of  that  csceaa  i  that 
if  any  existing  bank  not  having  more  than  six  pt^rfners  should  increase  the  number 
of  partners  to  more  than  six,  it  should  lose  the  privilege  of  issue ;  that  if  any  two 
banks  should  nnite,  so  as  to  increase  their  number  beyond  six,  they  shall  low  the 
right  of  issue  ;  and  if  any  banker  sliall  become  bankrupt,  or  cease  to  earn*  on  the 
business  of  a  banker,  or  cease  to  issue  notes,  it  shall  not  be  lawful  for  such  banker 
at  any  time  thereafter  to  issue  any  such  notes. 

The  charge  of  being  unsafe  the  Act  did  not  meddle  with,  eicept  ao  fiir  as  limiting 
the  issues  of  each  bank,  and  prohibiting  any  new  hank  of  issue,  mny  her^rd»;d  a* 
elements  of  safety.  But  the  Act  of  1844  left  the  country  circulation  still  onr^ulated 
fay  the  amount  of  gold  in  the  Bank  of  England.  In  the  month  of  October,  1844, 
when  the  Act  came  into  operation,  the  amount  of  gold  in  the  Bank  of  England  was 
,£12,149,367.  On  the  23rd  of  October.  1847.  the  amount  of  gold  was  ,^6,745,354, 
but  die  law  required  no  co4lrsponding  reduction  in  the'  amount  of  the  country 
circulation.  On  the  10th  of  July,  1853,  the  gold  had  advanced  to  i0Sl,845,39dL 
but  the  law  permitted  the  country  circulation  no  corresponding  expansion.  It  does 
not  therefore  apoear  to  have  been  the  object  of  the  Act,  that  the  country  bankers 
should  r^ulate  tneir  issues  by  the  amount  of  gold  in  the  Bank  of  flngland. 

The  provi^^ions  of  the  Act  differ  in  some  respects  from  those  of  1845»  paaaed  in 
reference  to  the  banks  of  Scotland  and  Ireland. 

In  England  should  any  bank  exceed  its  authorized  issue,  it  would  incur  a  peoaity 
equal  to  the  amount  of  ihe  excess  ;  but  in  Scotland  and  Ireland  a  bank  may  exceed 
its  authorized  issue,  providoti  it  has  in  its  coffers  an  amount  of  gold  equal  to  this  excess. 

There  is  still  another  diticreucc  in  the  laws  of  1844  and  1845,  with  reference  to 
England,  and  to  Scotland  and  Ireland.  In  Ireland  and  Scotland  two  banks  of  taam 
may  unite,  and  the  united  hank  have  the  united  circulation.  In  England,  if  two 
banks  uf  issue,  either  of  which  has  more  than  six  partners,  should  unite,  the  circu> 
lation  of  one  or  both  of  these  banks  would  be  lost.  Unions  of  banim  in  dtber 
Ireland  or  Scotland  are  not  very  likely,  nor  perhaps  desirable.  The  banks  are  latg^ 
have  a  respectable  capital,  and  enjoy  the  public  confidence.  In  England  many 
banks  are  bmall  and  have  small  capitals.  Union  among  them  would  be  highly 
beneficial.  Yet  such  is  the  waywardness  of  legislntSon,  that  the  Acts  of  1844  aad 
1845  give  facilities  to  unions  in  Ireland^Hid  Sccitlaod,  and  restrict  than  io  JBqglMid* 
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There  i'*  another  difference  between  England  and  Ireland.  If  any  banks  coa5c  to 
issue,  the  Bank  of  England  may  extend  her  issue  to  two-thirds  of  the  amount  with- 
drawn, la  a  timilar  case,  tbe  Bank  of  Ireland  may  extend  her  issues  to  the  whole 
amount  thus  withdrnwn — Why  this  diflfcrcncc  ?  wc  do  not  kno'^- 

The  charter  of  the  Bank  of  England  will  expire  at  the  tcriniuation  of  twelve 
months'  notice,  which  may  be  given  by  the  Government,  at  any  time  after  the  1ft 
day  of  August  next.  It  is  not  the  object  of  this  paper  to  examine  any  of  the  enact- 
ments of  the  Act  of  1844  that  Imvo  a  reference  to  the  Bank  of  England.  But  when 
the  subject  is  brought  under  consideration,  means  should  be  employed  to  obtain 
some  mo^eation  or  those  claoses  that  have  a  reference  to  the  country  banks.  Tbe 
ciiuntry  circulation  should  be  preserved  in  it;?  integrity — should  bo  rendered  capable 
of  expansion,  so  as  to  meet  the  demands  of  a  more  numerous  population,  higher 
prices,  and  increased  taxation, — its  issue  should  be  regulated  by  Uie  demands  of 
trade  and  agriculture  in  the  respective  districts  in  which  the  banks  are  established^ 
and  should  be  rendered  as  much  as  possible  free  from  the  operation  of  the  foreign 
exchanges.  * 

We  find  that  in  1844,  when  the  country  circulation  had  greatly  dcdbed,  we  took 
the  actual  circulation  of  the  then  existing  country  notes,  and  made  it  a  maximum 
circulation, — an  arrangement  which  necessarily,  from  the  fear  of  incurring  penalties, 
reduced  the  amount  of  the  actual  circulatiun  below  the  maximum.  We  apply  this 
raaximnm  to  a  circulation  that  fluctuated  very  much  in  different  parts  of  the  ye&r. 
If,  then,  we  keep  below  the  maximum  in  April,  we  necessarily  fall  much  lower  in 
August.  We  divide  this  maximum  among  277  banks,  and  impose  heavy  penalties 
upon  every  one  that  shall  exceed  his  portion  of  the  maxtmumi — a  circumstance 
that  tends  to  reduce  still  further  the  actual  circulation.  No  one  is  forbidden  to 
reduce  his  isstic  as  low  r'^^  !ip  iTlea?^ea ;  and  if  he  abandons  it  altogether,  only  two- 
thirds  can  be  supplied,  aud  iliat  by  permission  of  the  Government ;  and  then  only 
Upon  the  application  of  a  bank  whose  head-quarters  arc  in  London,  who  is  to  get 
nothing  hy  tli«  operation,  and  who>e  issues  are  governed  by  laws  w  hich  have  been 
declared  by  tbe  country  bankers  to  be  inapplicable  to  tbe  operations  of  a  local 
cunency,  and  unsuitable  to  the  requirements  of  domestic  industry.  This  maximum 
must  nev«'  be  exceeded,  while  those  banks  that  previously  issued  Bank  of  England 
notes,  are  not  allowed  to  resume  their  own  circulation,  and  no  new  bank  of  issue  is 
allowed  to  be  established.  The  result  of  this  arraagetueut  has  been,  that  an  au« 
tborized  issue  in  1844  of  ^8,648,853,  is  now  reduced  to  an  authorized  issue  ot 
£7,P1'-?,466,and  that  the  actual  circulation  is  n-rnerally  below  ,£'7.oon,ooo,  and  has 
been  below  j£6,000«000 ;  while  every  banker,  in  certain  seasons  of  the  year,  has 
been  compelled  to  watch  the  issue  of  his  notes,  lest  he  incur  those  enormous  penalties 
which  attend  even  the  accidental  violation  of  the  Act 

In  eodeavourini^  to  remove  these  inconveniences,  we  would  be  governed  by  a 
regard  to  the  spirit  of  the  Act  of  1844,  and  attempt  only  to  correct  its  practical  evils. 
Amol^^  the  raodilications  that  may  be  suggested,  perhaps  the  following  may  deserve 
a  special  consideration  : — Tliat  the  present  maximum  which  applies  to  an  average  of 
four  weeks  should  apply  to  an  average  of  twelve  months that  all  the  banks  who 
bad  formed  agreements  with  the  Bank  of  P^nglaud,  and  whose  compensation  will 
cease  in  1856,  should  then  be  allowed  to  circulate  their  own  notes  to  the  amount  to 
which  they  had  circulated  Bank  of  England  notes ; — that  the  country  circulation 
should  not  be  less  than  the  amount  fixed  by  tbe  Act  of  1844,  and  that  the  deficiency 
of  iC7O0,387,  which  has  since  taken  place,  shouM  be  redistributed  among  the 
country  banks  (whether  at  jirescnt  issuing  or  iiou-issuing),  in  the  district  in  which 
the  deficiency  has  taken  [)lace ; — that  we  adopt  the  enactments  of  Scotland  and 
Ireland,  by  allowing  the  exiating  banks  of  issue  to  extend  their  issues  beyond  their 
fixed  amount,  prowed  they  have  gold,  either  at  the  head  office  or  at  any  of  the 
branches,  equal  to  the  amount  of  the  excess  ;  and  as  Bank  of  England  notes  are  a 
tender  in  England,  and  can  be  converted  into  gold  upon  demand,  they  might 
in  this  instance  be  placed  upon  an  equality  with  gold  ; — ^that  banks  of  issue,  not 
having  more  than  six  partners,  be  permitted  to  continue  their  fixed  issue  in  the  same 
locality,  even  should  they  increase  their  partners  to  a  ::reatcr  number  than  six;  and 
that  thia  regulation  be  made  retic^pective,  so  as  to  include  all  unions  of  banks  of 
iMuc  with  other  tmU  tbtit  hm       place  siooe  the  year  1844 ;  and  fiirther,  that 
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we  adopt  the  ]n\y  of  Scotland  and  Ireland  by  allowing  two  or  mnrr  hanks  of  t9«ae, 
whatever  may  be  the  number  of  their  partners,  to  unite  and  to  rclaio  the  united 
•Burant  of  iMue  of  all  tiie  nDiled  banks.  With  reference  to  the  iwve  of  note*  ondMr 
<Cr>,  we  think  that  is  a  question  for  the  consideration  of  statesmen,  and  its  adopt^un 
most  depend  upon  the  political  circumstaooes  of  the  country.  As  long  as  Au^raUa 
can  supply  us  with  gold  sufficient  to  meet  our  foreign  reqairements  mad  to  aniii^ 
tain  our  domestic  currency*  probably  we  had  better  femaia  Ss  we  are.  At  the  aaine 
time  it  may  be  usot'nl  to  know,  that,  in  case  of  necessity,  we  have  here  a  m^wue 
from  which  we  way  draw  a  large  supply  of  the  sinews  of  war. 


On  the  Bdrntkn  cfUu  Pwf  m  UwenooL 
By  the  Rev.  A.  Hvmz,  D,CX.,  LLJ>^  1P.S,A, 


St^gestions  for  improving  the  present  mode  of  keeping  and  stating  the 
National  AccowUt.   By  Chakles  j£i.i,icos»  Felhw  of  tht  S4atitticai 

Society, 

The  object  of  this  paper  wati  to  show  the  many  inconveniences  arising  from  the  mode 
in  which  the  national  accounts  are  at  present  stated,  and  to  suggest  a  moreaecorate 
one,  by  means  of  wliicU  those  inconveniences  would  be  got  rid  oT,  and  many  rt-al 
advantages  obtained.    It  was  pointed  out,  for  instance,  that  bond  fide  purchases 
were  on  all  ooearions  blended  with  ordinary  expenditure,  and  thns  not  only  were 
the  annual  expenses  of  the  country  improperly  exaggerated,  but  the  purchases 
themselves,  from  the  nature  of  the  arrangement,  nlto^ther  lost  sight  of  in  a  year  or 
two,  aud  thus  any  check  upon  a  revenue  aiising  from  thern  also  foregone.     It  was 
argued  that  if  a  |)roper  statement  were  annually  made  of  the  national  assets  mbA 
liabilities,  in  which  a  due  record  was  contained  of  all  the  items  of  the  property 
belonging  to  the  country  as  well  as  its  "  indebtedness,"  materials  would  be  in  a  few 
years  at  hand  which  would  afford  at  one  view  a  comfdete  insight  into  the  financial 
condition  of  the  country,  and  give  the  means  of  judging  with  comparative  case  of 
the  propriety  and  feasibilit)*  of  such  projects  for  it:>  improvement  as  might  at  any 
time  he  brought  forward.    The  returns  from  the  Treosurv,  untler  Mr.  Wilson  s 
saperintendence,  were  more  carefully  got  up  of  late  years  than  formerly,  but  they 
V'ere  without  connexion  or  coherence.    It  was  shown  how  this  defect  might  be 
remedied,  and  how  these  returns  mieht  be  condensed  into  the  smallest  compass 
witlwnt  any  aicrtfice  of  Ae  minntest  details. 


On     Rimt  Progms,  and  PremU  CMWm  efJmM  Stotk  Bank*, 

By  James  Knight. 

Till,  author  commenced  by  glancing  at  the  origin  of  the  Bank  of  England,  and 
its  resources  at  different  periods  since  the  passing  of  the  Bank  Charter  Act  in 
1844.  The  chief  object  was  to  exhibit  die  rtse  and  [)rogress  of  the  several  Joint 
Stock  Banks  carrying  on  business  in  the  Metropolis,  viz.  the  Londrm  and  West- 
minster Bank  (established  in  1834);  the  Loudon  Joint  Stock,  in  1836;  the  Union 
Bank,  iu  1839;  the  Commercial  Bank,  in  1841;  the  London  and  County,  in 
1839;  and  the  Royal  British  Bank»  in  1849.   The  resoorces  of  these  were,  to 
the  latest  period  of  publication  (June,  1854),  in  the  aggregate  372'?  proprietors, 
holding  186,084  shares,  and  representing  capital  "subscribed"  £12,004,200,  and 
"paid'up"  £2,707,035.   Deposits,  £35,350,171,  and  the  dividends  ranged  fmm 
6  to  15  per  cent.,  three  of  the  banks  paying  10  pt-r  cent.,  one  14  per  cent,  and 
one  15  per  cent.    At  the  three  divisions  of  the  quintjucnnial  periods  comparative 
analyses  were  made  into  the  ratios  of  deposits  to  paid-up  capital,  profits  to 
paid-up  capital,  and  rc':ierved  funds  to  paid-up  capital.    At  the  end  of  tiie  teconi 
five  years  the  ratio  of  the  rcforved  fund  to  paid-up  capital  was,  in  the  case  of  the 
London  and  Westminster  Bank,  8*353,  and  to  deposits,  3*010 ;  in  the  London  Joint 
Stock,  20'019  snd  4*91  per  cent. ;  In  the  Union  Banlr,  11*823  and  1*753  per  cent. ; 
in  the  London  and  County,  I3'208  and  1*948  per  cent. ;  and  in  the  Commercial 
BaoJi#  15'3i8  ood  3*370  per  cent.  respectiTeljr*  In  the  Mtrd  ^uia^aennifd  period 
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these  ratios  were  fully  sustained.  The  dividends  of  the  Loudua  Joint  Stock  Union 
and  London  aod  County  Banks  showed  an  taereaw  of  2  per  cent.,  9  per  ctnt.,  and 
9  per  cent,  respectively. 

9y  the  returns  published  to  the  most  recent  date,  viz.  30  June,  1854,  the  ratio  of 
"deposits  "  to  "  paid-up  capital "  "was  689*247  per  cent,  in  the  London  and  West- 
minater  Bank ;  973*9S4  percent,  in  the  London  Joint  Stock ;  1662'68I  per  cent,  in 
the  Union  Rank,  and  42\-000  per  cent,  in  the  Cummcrcial  Bank.  The  London  and 
County  Bank  was,  on  31st  December,  1853,  £6(36-995,  and  the  Royal  British, 
1610*570  per  cent.  The  reserved  fund  of  the  London  and  Westminster  Bank  was 
£125,307  ;  of  the  London  Joint  Stock.f  153,549  ;  and  of  th*  Union  Bank,  £120,000. 
ITic  latter  increased  from  £50,000  to  £120,000,  by  the  appropriation  of  £70,000, 
derived  from  premiums  on  the  issue  of  unallotted  shares*  at  £6  premium.  The 
pricee  of  tiie  snares  were  aa  Iblkiw > 

London  and  Westmineter. .  £20  paid. .  Price  ^40. .  ^20  preminm. 


»f  •  • 

27.. 

17 

t$ 

»#  •  • 

•# 

28.. 

18 

*« 

««  ♦  • 

M 

33.. 

19 

M 

M    •  • 

M 

35. . 

15 

5 

5.. 

par. 

An  explanatory  statement  of  the  *'  Clearing  system,"  and  some  remarks  on  "  Li- 
nked and  Unlinited  Liability/'  concluded  the  paper. 

Oir  the  }}nn- Russian  Populatiuns  of  Russia  in  Europe, 
Communicated  by  R.  (i.  LATirvM,  M.D.y  F.R.S. 
(Prom  die  Transaciiona  of  (he  Royal  Geographical  Society  of  St.  Petersburg.^ 

.  The  comment  npoo  the  following  table  (which  gives  the  distribotion  of  the  wions 
native  and  naturalized  populations  of  European  Russia  over  the  different  Govern- 
ments) is  to  be  found  in  the  ubntract  for  Section  E.«  before  which  the  geograplucal 
and  ethnological  view  of  the  subject  was  laid. 

Hence  the  two  papers  are  complementary  to  eadi  other,  sad  nay  sdvantagcomfy 
be  read  together. 


I. 

Of  Axcbaogel 
Of  Archangel 


unuiANS. 

Samoyeds. 
Lap$. 


4,495 
9,289 


Of  Perm  872 

Of  Novogorod  ••.«••...  7,067 


OhmetB 


8.550 


15.617 


Of  St.  Petersburg   6,148 

Etikomans. 

OfVitebek   9,936 

Ltvonia*  •   355.216 

Pskov  •   8,000 

St.  Petersburg    7,736 

~  '   A   959,606 


633,496 


OfKurland    9,052 

Lirooia  (Lielland)    92 

9,074 


Auramoiset, 

Of  Novogorod   81 

St.  Pstersbufg   99^ 

SawM.  29.375 

Of  St  Petersburg   42,979 

fzhor. 

Of  St.  Petersburg    17,800 

KartUaHS. 

OfArchiagel   11,998 

Novogorod   97,076 

Olonets   43,810 

St.  Petersburg    3,660 

Tambov   ? 

Tver    84,638 

Yaroslav    1,283 


Of  Archangel. 
Vologda.... 


171,695 

.M  6,958 
...  64,007 


70,965 

OfVistka    4,599 

Perm  ,  ,   47,605 

59»904 
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OrViatin   181.270 

Kaznn    5,600 

Orenburg    i 

8an«r    * 

OfViatka   4.545 

Taheremis» 

OfViatka    75,450 

Kazaa   71,375 

Kostroma   3,357 

Nuhnigorod   4,^30 

Orenbttif    3,626 

Perm   7.038 

A/otdvin».  165,076 
Of  Astrakhan   46 

Kazan   n,8n7 

Nizhnigorod    53,3S2 

Orenburg    5,200 

P^nsa  106,025 

S  inmr   74,910 

Saratov    78,010 

Simbirsk   98,968 

Taurus   340 

Taml>ov   4S»491 

muvtuh,  480,141 
OfViatka   17 

Knzan  ,„  .,...300,091 

Oieubuig    8,352 

Samar   29.926 

Saratov    G.S52 

Skabiiak   84,7 1 4 

420,952 

II.  TURKS*. 

Tor/ofv  (m  cdlnf    thf  Amtima). 

Of  Astrakhan   21,092 

Vilna   ;  1,874 

Viatka    57,944 

Grodno   •••*..  .«•••••..  84.1 

Don  Kosaka    620 

Kazan...  308,574 

Komo  •   415 

Kostroma  •  «.  262 

Minsk   2,120 

KixkDigorod    22,788 

Orenburg  .230,080 

Penza   34,684 

Perm   17,271 

Bodolia    46 

Riazan   «...•   4,725 

Saraar   83,927 

Saratov    46,713 

•  Thu  iociudc*  tbe  Nogmys. 


OfSimlNnk    67,730 

Stauropol    06,037 

Tauris  275.822 

Tambov    10i64O 

......  19 

1,284,134 

Of  Astrakhan  tfO 

Orenberg   ? 

Perm    ? 

«0 

TVa^rAtaea  {TurcomoMS). 
Of  AatraUuui........................  1,600 

Stauropol  ........................  5,271 

TMuia.......   450 

7.321 

Of  Astrakhan   190 

Saratov   25 

215 

OfViatka   3.617 

Orenbatg   332,358 

Perm    40,746 

Samar   15.351 

392.072 

Me$hi$heriak$. 
Of  OiCBbaig   71,576 

Penza   ? 

Perm   5,793 

Saratov   2,^S0 

79^1 

Kirgu, 

Of  Astrakhan   82,000 

III.  SARMATIANS. 

(LtTHUAKIC  BRANCH.) 

TAihuanitnu. 

Ot  Vtlaa  138,320 

Grodno   2,338 

Kovno   568,794 

Kurland...........................  7.434 

716,886 

Of  Vitebsk  142.497 
Kovno   •   6,341 

Kurland   401,939 

Livonia   318,872 

Pt»kuv    459 

SuF^terabnTB   9*000 

872,107 
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8ARMATIANS. 

(SLAVovir  nRAWCH.) 

OfBeiMnbia........................  64.736 

Khenoo    li,133 


Of  Bessarabia 
Ekateriaotlav 
Khersoa   


Servians, 


77,102 

89 
858 
436 


Pofat.  ^'^^ 

Of  Astraklian  ? 

Beadarabia    733 

VoIbyDia   150,000 

Grodno   82,6^0 

Kkaterinofllav    8,000 

Kiev   100,000 

Kovno  •.•.,••.......•««»   i 

Kurland    I2,S38 

Livonia   3,213 

Minsk    ? 

Mohilev  •••••••  •••••  ? 

Orenburg    i 

Podolla   100,000 

St.  PMenbofg   19,149 

Saratov  ? 

Staoropol    i 

Klienoii   660 

Esthonia   18 


IV.  RUMANYOS. 


477,535 


(WALLACHIANS  AND  MOLDAVIANS.) 

or  B«88anbiftM..........*««.........  406. 182 

Ekaterinoslav    9,858 

Podolia   7.429 

Kherson    75,000 


V.  HONQOLS.  '*»M69 

llALMnM« 

OfAsitrakhan   87, Q3Q 

DoaKoaaks   80,591 

Orenburg   ? 

Samar  ......    } 

Saratov   692 

Stauropol   10,SS3 


VI.  GRfiBKS. 


_    119,162 

Of  Astrakhan   20 

BcMarabia...***............,.....  3,353 

Ekatcrinoalcv    33,633 

Podolia   50 

Tauris   5,426 

Kherson    3,500 

Tkhernigov    1,791 

46,773 


Vn.  ARMENIANS. 

Of  Astrakhan   5,272 

Bessarabia.. .............M.   2,353 

EkatertDo«IaT   14,931 

St.  Petersburg    170 

Stn«r()])ol    9,000 

lauris    3,960 

Khcnon   1^990 


VTir.  GERMANS.  37,676 
Germans  Proper  {Deutsche). 
Spread  over  the  whole  empire,  and 

to  bv*  found  in  different  jpropor> 
tioos  in  every  one  of  the  Govern- 
ments.   Total  number  376,000 

Swedif. 

Of  Kurland   7 

Livonia   425 

St.  Petersburg    6,la6 

Khersoa    l68 

Eetlumia   4,714 


IX.  DI0SCURIAN8. 
GewguiM. 

Of  Astrakhan  

Staniopol  


11,470 


290 

710 


Of  Stauropol   1,650 

CircoMfiaru, 

Of  Don  Koaaka   130 

Samar    ? 

Simbirsk    45? 


X.  PERSIANS 


Of  Astrakhan.. 
Samar  ..... 


176  r 

460 

186 


646 


SarU{Bokkarkm$), 

Of  Astrakhan  

Orenburg  ..*•.»•,. 

XL  INDIANS. 
Of  Astrakhan   10 

XII.  ALBANIANS. 

(aTIXAUT,  8KIPITAR.) 

Of  Bessarabia   ],32d 

XIIL  FRENCH. 
OfBeflsambia   350 

XIV.  JEWS. 
Talmudic. 

Of  Bessarabia    42,380 

Vilna  .«   69,397 

Vitebsk   47,649 

Volhyuia    195,030 

Viatka    68 


BBPOftT^1864. 


Of  Grodno   99,592 

Ekateriooslav   •..   6,139 

Kiev   103,326 

Knvno    82,064 

Kuriaad   23,48(3 

UfonU    532 

Minsk    88,880 

Mohilev   83,715 

Podolia   150,485 

Pultava   16,140 

'J'auris   4,110 

Khenon    32,424 

Ttlwniigov    18,400 


Of  Vihw.   4S4 

VoUiynift    »«0 

Kovmo    t?37 

Taurie    4,iifs 


5,735 

XV.  TSIGANl. 

fGIPSIBS.) 

Spread  over  the  whole  empire,  and 
to  be  foand  in  diflcrent  propor- 
tions in  evor\'  one  of  the  GovefS* 
ments.   Total  oomber  .........  48«247 


SkUistics  of  Poor  Relirf  rtmf  Movement  of  Population  in  the  "  Commercicd 
jyistricC*  in  the  Hundred  of  iVirralt  CIteshire.  By  Mr.  McNerket. 
Commumieated  by  Sir  J.  P.  Boileau,  Bart^  F.R.S. 

The  population  of  that  portion  of  the  Hundred  of  Wirral  called  the  Commercial 
IXitrict,  IK  I  to  which  the  statiatics  refer,  U  89*143  (1851) ;  the  n»tionalitiee»  ortiK 
pfoportfton  of  penona belonging  to  Uxerapectiw  countries,  are  iaaa  Iblkms:^ 

English    31,624 

Iriah    6,078 

Seoteb.....................  1^1 

The  number  of  peitooa  wbo  beoune  dMigcdUe  (<.f.  reeeivcd  rdicO  darinf  Uie 
ycara  1853-64  :— 

English  1090,  or  1  in  29  in  proportion  to  English  population. 
Iiwi  144 1 » or  1  in  4i  in  propoitum  ta  Irish  oopalatioD. 
Scotdi     or  1  in  38  in  proportion  to  Scotch  population. 

Of  the  1090  persons  English  who  became  chargeable,  281  bad  acquired  a  settle- 
ment; 213  bad  resided  in  the  district  5  years  without  receiving  relief  j  and  59^  had 
not  acquired  a  settlement,  or  resided  5  years  without  relief. 

Of  the  1441  persons  Irish  who  became  chargeable,  39  had  acquired  a  settlement; 
24S  bad  resided  5  years  witboat  receiving  relief;  and  1154  had  not  gained  a  acttle- 
ment,  or  resided  5  years  without  relief. 

Of  tihe  38  persona  &»lcft  who  bcGMBe  chargeable  IS  bad  aoqvtnd  a  aetttcnoit ; 
13  had  resided  5  years  without  recehnog  rdief ;  and  13  had  not  gained  a  aettlemait, 
or  resided  5  years  without  relief. 

The  population  of  the  district  (Commercial)  was,  in  io-ii,  17,i>ia  ;  1851,  39,143  ; 
and  the  estimated  population  iot  1854, 45,774. 

Area  of  the  dietrict  in  acrai»  4862. 


On  ike  Treatment  of  abandoned  Workings  of  the  AustraUan  GM  JFieids. 

By  H.  £.  MiCH&L,  BJl. 


On  Decimal  L'oimige. 
By  William  Miller,  Coihhr    the  Bank  of  Engkmd, 

Tliere  was  lately  in  the  Money  Aztide  of  the  "  Times  "  newspaper  a  criticism 
npon  Mr.  Laurie's  pamphlet,  in  whidi  Che  writer  fUb  into  the  error  common 
to  all  the  advocates  for  l<e<  i'ing  oar  accounta  in  pence  instead  of  pounds,  of 
aapposing  that  the  franc  and  teopencc  are  ct^uul  to  each  other.  They  b<^in  by  call- 
ing their  tenpence  a  franc,  and  then  reason  aa  if  it  reaNy  were  tndi. 

A  franc  is  about  9{\^ooJr,d.,  or  a  remote  fraction  more  than  Ojf/.  Let  that  be 
clouly  understood.   In  matters  relating  to  moneys  the  phrase  "  near  enough  for  all 
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practical  purposes  "  will  not  do ;  the  moneys  of  account  must  be  identical  for  any 
■tltiitical  advantage  to  rvsnlt.  Two  coais»  aa  mfiwiirM  at  vahw,  to  be  equal  to  the 

same,  must  be  equal  to  one  another.  A  thousand  tenpences  arc  1'41  13.*.  4d.  A 
thousand  francs  are  ^'39  13«.  U^.  (or  thereabouts),  being  a  difference  of  about  £2 
in  a  v«lne  of  <€40.   A  Uionaand  tenpencea  and  « thomuid  francs  wn,  therafore,  not 

equal  to  tlu'  >ame,  and  therefore  not  equal  to  one  another. 

The  writer  referred  to  states,  that  "  by  preserving  the  penny  from  disturbance,  the 
uses  of  all  other  coins  would  be  retained.'  That  is  true  i  but  what  becomes  of  the 
decimal  system  I 

Must  I  keep  my  accounts  in  pence,  and  decimals  of  a  penny  f  or  mott  I  go  down 
to  pence  decimally,  and  then  begin  to  divide  into  farthing  / 
Must  I  k^p  my  aooonnta  in  pence,  and  pay  fhem  in  ponnds? 
Most  I  receivt  ]   nnda,  and  record  thcra  in  pence  ? 

If  they  would  retain  the  present  coinage,  ail  thoee  questions  mast  be  answered  in 
fiw  affimiative. 

Why  do  we  wink  n  decinul  coinage?  Beeanae  we  want  decimal  accounts  i  and 
we  wish  to  keep  our  coinage  and  our  money  of  account  identical  as  thpy  nro  at  prc- 
isat  I  and  not  to  have  a  sum  in  "  reduction  "  to  do  every  time  we  pay  and  receive 

If  we  arr  t  t  have  a  totally  new  coinage,  let  it  be  stated  broadly.  Let  us  import 
the  French  franc  at  once,  and  then  we  ahall  not  have  a  single  coin  the  same.  It  is 
true,  there  might  be  some  small  confoMon  amongst  ovnAnm,  aomt  alight  d^ulty 
in  connecting  the  statistics  of  the  past  with  the  future ;  bntwa  dumld  ba  in  hannooy 
witli  Fnnce,  and  perhape  it  it  thought  that  that  wooM  folly  oompenfatB. 


On  the  DedmaHzation  oftJie  Tariff.   By  William  MtU.BR. 
CommiffHoalH/  hif  Robbet  A.  R.  Moori. 


Mi^^ll^tiidt  and  Fluctuation  of  the  Circulation  of  Bills  of  ExehangCy  1816  to 
185S.  Statement  of  some  of  the  results  of  afwrther  exttnme  coUectian  of 
IkUa,   By  William  Nbwmabcu,  i'\S,S» 


Facts  and  Statements  connected  with  the  QmeMiony  Whetiner,  in  emuequmet  ^ 

the  Discnrcrics  tnthiu  the  last  Sir  YearSf  the  Exchangeable  Value  of  Gom 
in  litis  Country  has  fallen  below  its  former  Level,    By  W.  Nkwmarch. 

Afler  shov-incr  the  immense  increase  in  the  metallic  currency  which  the  rnrent 
discovmes  had  caused,  he  gave  it  as  his  decided  opiuiuu  that  those  discoveries  had 
not  had  the  eflect  of  eansing  the  eidiangetble  valne  of  gold  to  fall  below  its  former 
level,  except  indirectly ;  and  that  in  this  respect  the  commerce  and  general  trade 
of  tbe  country  had  derived  great  benefits,  and  the  social  condition  of  the  community 
had  been  materially  imprond.   


On     ^Hffkrent  Plans  which  have  been  proposed Deeimal  Aeetmnie  mid 
Coinage,  By  Thbodorb  W.  Ratheonb. 

The  great  advantages  of  this  system,  of  invariable  progression  by  the  number  tm 
in  all  accounts,  arc  so  i»enerally  admitted  and  so  easily  estahlislied,  that  with  little 
preface  tlie  inquiry  may  be  entered  upon  as  to  the  simplest,  soundest,  and  best  mode 
of  proceeding  of  all  the  many  that  have  been  euggieted  and  reeommended  upon 

high  authority. 

These  are  found  to  be  twelct  in  number,  besides  several,  brought  forward  in  the 
disguise  of  new  fbrms  and  names,  wbilsti  hi  reality,  identicdly  the  same  as  had  been 

already  proi)ose<l. 

1st.  Timse  introducing  the  widest  range  of  figures  in  accounts,  and  being  of  necessity 
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mdf  dtekud  w  tkrir  titju  from  th«  hi^mt  to  die  lowctt  of  flMsir  fov  moneys  of 

account,  but  in  reality  millesimal,  and  therefore  neceamrilif  requiring  four  coiuuM 
of  figures  and  moneys  of  account,  in  all  accounts  of  even  one  pound  iu  amount. 

The  scheme  of  this  description  proposed  in  the  Report  of  the  Committee  of  the 
HoQseof  Commons,  dividing  the  pound  sterling  into  mils,  with  intermediate  decimal 
terms  called  eetifa  an6  florins, — the  scheme  of  Mr.  Hendlam  and  Mr.  Davidson,  dividing 
a  new  pound  of  208.  lOd.  into  lOOO  farthings,  witii  intermediate  decimal  steps. — the 
•eheme of  "A  Retired  Merchant," — of  a  Correspondent  of  the  "Economist"  and 
"  Glasgow  Citizen" — with  various  attempted  modifications — arc  all  shown  to  be  alike 
bad  and  vicious  in  form,  inconvenient,  injurious  and  unjust,  if  nut  whoily  im{»sc- 
ticable  in  operation,  most  unnecessarily  detractive  of  our  present  moneys  of  aoeomt 
and  familiar  coins, — in  shor^uisouod  in  principle,  and  mischievous  in  result. 

The  suggestions  for  getting  over  those  fatal  objections  ntc  fnwud  to  be  alike  ineffec- 
tive and  unjust,  aud  buch  a:>  neither  have,  uur  are  ever  liki  iy  lo  have,  the  sanction  of 
Parliament.  Whate\'er  variety  of  schemes,  and  under  whatever  new  names  and 
altered  forms,  and  whether  four,  three,  or  two  doTinniinatinns  are  adopti,  !,  t!  :!> 
mUk$mal  divbion,  by  means  of  decimal  steps  of  the  highest  money  of  account,  mutt 
ever  involve  the  same  results. 

2nd.  The  second  class  comprise  the  various  schemes  which  surmideratid  abandon 
the  pound  as  a  money  of  account,  and  adopt  a  lower  niling  infrger  or  unit.  These 
arc  the  scheme  proposed  by  Mr.  W.  T.  Thomson,  of  the  Standard  insurance  Office, 
Edinburgh,  to  the  Institute  of  .Actuaries,  adopting  ten  shillings  as  the  highest  money 
of  account,  and  thus,  by  decimal  steps,  bringing  out  halves  o(  the  proposed  money* 
of  the  Committee,— a  scheme  shown  to  involve  more  than  all  the  preceding  objec> 
ttons,  v^ith  only  relight  advantages  gained  in  two  minor  points  (  the  two  schemes 
adopting  2s.  and  is.  as  the  highest  moneys  of  account— only  in  fact  the  plans  of 
the  Committee's  Report  and  Mr.  Thomson's,  without  their  highest  terms,  the  pound 
aud  the  ten  shillings,  or  ducat ;  and  the  turcc,  now  well-known,  and  most  exten- 
sively and  beneficially  introduced,  decimal  systems  of  Europe  and  America— Ibundcd 
on  t/ic  dollar,  cfjiin!  fn  nJir^iif  Ji^.p  times  10,  or  fiOd.  Knylish,  tht florin  to  twice  trnpcnrt 
and  the  franc  to  just  about  lOd.  prrscnt  English  currency.    Notwithstanding  that  the 
first  of  these  adopted  oar  own  penmf  as  its  foundation,  and  die  consequent  fodlity 
and  simplicity  of  the  transition  from  our  pounds,  shillings,  and  pence  into  the 
present  Amrriran  decimal  currency,  an  examination  of  the  principles  and  practical 
rusultb  of  the  l  ieuch  monetary  system,  with  ita  smaller  unit,  shows  its  vast  and  iu- 
stnictive  superiority  to  ever^'  other  yet  introduced, — but  at  the  same  time  the  utter 
imi)ractirability  and  inexpediency  of  our  adopting  the  proposition  of  Mr.  James  Yatd^ 
to  introduce,  intact  and  without  modification,  their  beautiful  "systime  m^n^pte," 

8rd.  We  are  thus  brought  by  a  procns  nf  ttehtmHum,  arismg  out  of  the  unwar- 
rantably injurious  effects,  and  indeed  iinpracticahility  of  every  other  scheme  what- 
ever, to  modes  of  proceeding  little  more  than  permissive,  but  affording,  alntost 
mt/wut  perceptible  change  or  inconvenience  of  any  description,  all  we  seek — a  pure 
and  perfect  decimal  system  of  accounts,  entirely  suited  in  results  to  every  object; 
social  and  commercial,  and  at  the  same  time  leaving  our  present  standard  of  value, 
as  well  as  coinage,  wholly  undisturbed  and  unaltered  in  position.  This  system,  fully 
explained  in  the  author's  work,  entitled  "An  Esaminaaon  of  the  Report  and  Evi- 
dence of  the  Committee  of  the  House  of  Commons,  with  reference  to  a  simpler, 
sounder,  and  more  comprehensive  mode  of  proceeding," — absolutely  requires  nothing 
more  than  tu  substitute  tenpence  as  the  money  of  account  instead  of  twclvepcnce— 
by  rendering  the  former  instead  of  the  latter  the  legal  form  of  account  in  this 
country.  The  important  results  of  this  were  explained,  and  its  further  great  com- 
mercial  advantages  (discovered  and  established  by  Uic  late  Mr.  James  Laurie),  shortly 
given,  in  an  account  of  his  last  valuable  work,  completed  on  his  death-bed.  Modi* 
lications  of  this  last  scheme  \sere  suggested  by  Dr.  John  EdwwdGmy,  of  the  British 
Museum,  and  by  Mr.  Mina^i. 

Concluding  observations  were  made  on  the  other  arrangements  which  might  bene- 
ficially accompany  this  scheme  on  its  introduction  into  this  country,  together  widi 
•nticiptttioiiB  of  the  grand  world-wide  results  to  which  it  would  ultimately  lesd* 
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The  StatiUHSt  of  Nice  Maritims,   By  Col.  Syku,  F,iLS. 

The  author  gives  a  rapid  analysis  of  the  ancient  and  modr rn  lilstory  of  Nic.'^, — 
of  iu  phy^icnl  and  geological  features, — of  its  botany»  and  zoolo^-  in  their  various 
lyrancncb ;  pointing  oat  tttch  products  as  are  of  fBconomical  application  *.  The 
Dieteorulogy  from  four  daily  ooservations  is  elaborately  treated  in  considering  its 
relation  to  local  diseases  and  the  public  htnilth  ;  in  consequence  also  of  its  liaving 
certain  tropical  features,  whicii  ten  years'  observations  at  Genoa  give  in  a  more 
marked  form.  In  connexion  with  the  meteorology,  the  official  Hospital  Returns  of 
the  Sardinian  Government  show  that  diseases  of  the  respiratory  organs  at  Nice, 
Genoa,  and  Turin,  in  frequency  and  fatality,  equal  those  of  Great  Britain, — but 
that  inflammatory  action  of  the  bowels  is  also  a  characteristic  of  the  country.  The 
author  shows  the  mortality  in  the  Civil,  Military,  and  Foundling  Hospitals. 

The  population  of  Nice  is  stated  to  have  incioased  from  27,000  in  1823  to  33,811 
in  183d«  which  rose  to  3C,804  in  1848.  Old  persons  appear  to  have  diminished  in 
number,  and  young  persons  to  have  increased.  From  the  local  retams  there  would 
a;)|>ear  to  be  about  one  marriage  to  123  souls,  one  birth  to  28  souls,  and  one  death 
to  29*3  souls  in  the  town,  and  one  death  to  ?,Cy^  souh  in  the  rural  districts.  'Jlic 
Sardiniou  at^iti^stical  tables  for  tea  years  give  oue  deatli  tu  24  97  souls,  or  4  per  cent. 
The  annual  increase  of  population  by  births  over  deaths  may  be  roughly  stated  at 
1  per  cent.  The  author  then  gives  an  account  of  the  cjovcrnmcnt  of  the  province 
and  town  through  the  agency  of  the  intendeutc  (Prelect)  and  the  nmuicip^l  elective 
council,  who  have  promulgated  seventy-foor  octavo  i>ages  of  regulaUons  for  the 
ordering  the  police  arul  the  interior  administration  of  the  town,  some  of  which 
might  be  adoptwl  with  advantage  by  the  ttnvn-?  of  states  in  a  higher  position  than 
Piedmont.  The  author  gives  the  budget  of  receipts  and  disbursements.  In  the 
latter  are  found  grants  in  promotion  of  education  and  the  fine  arts,  highly  creditable 
to  the  municipality.  The  military  defences,  the  medical  establishments,  the  state 
of  education  in  Sardinia,  the  learned  professions  at  Mice,  the  newspaper  press  in. 
Iledmont,  and  the  ecclesiastical  establishments  are  noticed  in  succession.  With 
respect  to  the  mnoutit  of  instruction  in  the  Sardinian  states,  the  capacity  to  read 
varie->  from  6  per  cent,  at  Nuovo  in  tl-.c  Isle  of  Saidinia  to  4  per  cent,  at  Turin, 
and  from  1  female  iu  a  hundred  at  Sassari  in  Suidiuia  to  22  in  the  hundred  at 
Anneney.  The  Sardinian  states  have  four  times  the  proportion  of  bishops  to  France^ 
and  seven  times  the  proportion  of  Belgium  ;  14  times  tKe  proportion  of  Canons  tO 
France,  and  19  times  the  proportion  to  Belgium. 

Pagan ira's  body  is  still  unburied  at  Nice  in  consecrated  ground,  in  consequence 
of  not  having  taken  the  sacrament  in  dying.  Nice  sends  two  members  to  Parlia- 
ment,  and  the  representative  system  of  Piedmont  has  that  of  Great  Britain  for  its 

e  author  gives  a  list  of  prices  comparing  1841  with  1854,  in  whidi  it  ts  shown 

that  prices  have  advanced.  It  is  stated  that  777  families  of  14  nationalities  wintered 
at  Nice  in  the  winter  of  1852  53,  and  the  paper  concludes  with  an  account  of  the 
money,  weights  and  measures,  wluch  arc  of  the  French  decimul  svatems,  and  tlic 
author  argues,  if  this  system  could  have  been  accepted  by  a  comparatively  igno- 
rant and  prejudiced  pco'plr,  there  would  be  little  difficulty  In  ensuring  success  in  a 
similar  attempt  in  England.  _ 

JTte  Progrea  and  Dh  irtitm  of  Bntlsh  Exports,  and  the  Influence  ihereon  of 

Free  Trade  and  Gold.    By  11.  Vali*y. 
Referring  to  the  several  statistical  abstracts  recently  published  fur  the  ftrst  time 
by  the  Guvernmcnt,  the  author  sketches  the  increase  of  the  exports  of  home  pro- 
duce from  this  oountry  from  1640  to  1853«  showing  that  their  total  value  was 
j£877,S99«000;  that  they  rose  from  if6M06»000  in  1840  to  4;98,993^  iu  1863, 

*  It  is  itated  that  in  the  vegetable  kingdum  there  arc  124  bmilics.  2231  specie*,  and  151 

vinttie-;  of  plnnts;  notices  being;  pivni  of  ilu-  priru  lixl  jrencra  nrul  species.  212  jtpccics  of 
sea-fish,  each  with  its  patoij  iimue,  urc  met  with  between  Genoa  and  Nice,  and  fresliwuter 
fishes  make  up  the  numlier  to  nearly  280  cpSciet.  Many  of  Ihc  molluscs  are  hiKbly  prized 
as  food.  Reptiles  arc  few.  Tlie  Itirds  arc  numerous,  amoimlinrr  to  313  species^  ihcsc  havinff 
also  patois  names.    The  manimais  are  those  common  to  Central  Europe. 
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or  nearly  9S  per  cent*  Hiom  to  foreign  eoontriee  rote  fron  £iiA%lfiOO  to 

^57.030,000  in  the  same  period;  and  those  to  Brltli-h  possessions  abroad  from 
.i'lG. 974,000  to  i[:22,756,O0O.  Further,  itt  1840,  the  proportiou  sent  to  E^uropean 
couDtrics  was  57  per  cent.,  and  in  1853  only  42  per  cent,  of  the  whole ;  whik  Mortk 
America,  which  took  20  per  cent,  of  the  whole  in  1840«  took  in  1863  no  lets  tlian 
33  per  cent.  To  the  United  States  alone  our  exports  were,  on  an  average  of  the 
years  1842-45,  only  ^£33,623,000;  and  in  the  years  1850-63  no  leas  than 
if  69,48 1,000.  The  general  conclusions  suggested  by  the  author  may  be  stated  m 
follows  : — That  the  average  increase  during  the  period  has  been  larger  to  foreign 
Countries  than  to  llritish  possessions.  That  our  exports  have  averaged  the  propor- 
tions of  about  two-thirds  to  foreign  countries,  and  one-third  to  the  British  posses* 
Sions.  That,  with  foreign  coantrtes  in  different  parts  ot  the  worl4»the  order  of  in- 
crease has  been  to  North  America,  South  America  and  Europe,  and  of  Northern, 
Central  and  Southern  Europe ;  the  rate  of  increase  being  highest  in  the  southern 
division.  TTiat  with  the  BnUsh  possessions  the  order  of  increase  may  be  nrrangBd 
to  Australia,  Cape  of  Good  Hope,  North  American  colonies,  and  the  Kast  Indies  ; 
and,  finally,  that  to  the  United  States  and  the  other  corn-growing  countries,  except- 
ing only  Russia,  our  exports  have  increased  with  our  imports  of  com.  One  nCt 
noticed  by  the  author  seems  extremely  remarkable,  namely,  that  for  twenty  yeaia  and 
upwards  after  the  war  which  terminated  in  1815,  the  declared  value  of  our  exports 
did  not  increase,  but  continued  very  much  the  same  year  after  year,  and  those  values 
were  madk  leia  than  they  had  been  for  fourteen  years  up  to  the  terminatioa  of 
th«  war.   _^ 


0»  a  MeiJtod  of  substUiitmg  Francs  and  Ceiiltmcs  tor  the  present  J£ngluk 
Metallic  Currenctf,    By  James  Yates,  M.A^  F.R,S. 

Assuming  the  superior  excellence  of  the  French  monetary  system,  the  author 
endeavoorMl  to  remove  the  objection  which  has  been  urged  against  tiiis,  and  ail 

other  decimal  methods  on  account  of  the  supposed  time  required  for  effecting  the 
chance  from  the  present  Rnglish  system, — an  objection  which  has  been  supposed  to 
be  latai  to  every  imnrovtmeut  of  the  kind.  He  proposed  that  the  transition  should  be 
carried  out  througn  the  instrumentality  of  a  paper  currency,  consistiag  of  notes 
representing  the  value  of  a  franc,  and  of  all  the  higher  coins  ;  that  persons  should 
receive  these  notes  in  exchange  for  all  the  exbtiog  English  coins,  and  that  any 
minute  diffierence  arising  ftom  the  impossibility  of  rendermg  every  purchase  of  coin 
oxact,  even  to  Che  fraction  of  a  centime,  should  be  settled  to  the  advantage  of  the 
person  who  offers  the  old  coins,  so  that  he  would  be  certain  to  receive  his  due,  or 
more  than  his  due.  The  author  thought,  that  the  promissory  notes,  thus  destined  to 
call  in  the  old  coinage,  might  be  issued  in  a  month,  and  that  to  cash  them  would 
require  a  much  longer  time,  but  need  not  cxcrc  rl  t^velve  months  at  the  utmost.  As 
the  process  advanced,  the  lowest  notes  would  shortly  be  superseded  by  the  metaiiic 
currency* 

Our  silver  coinage,  as  he  observed,  and  offered  to  prove  by  weigbii^  varioos 
specimens,  is  already,  in  regard  to  the  quantity  of  sil  .  t  i  ^^  !lich  it  contains,  more  fit 
to  be  used  in  the  way  which  he  recommended  than  m  any  other,  probably  a  sixth 
part  of  the  shillings  now  current  being  the  weight  of  not  more  than  an  eiiuai 
number  of  francs.  He  proposed,  therefore,  that  these,  having  been  stamped  to 
certify  their  recall,  should  be  sent  into  circulation  as  francs;  also,  since  a  still  largtf 
proportion  of  the  existing  silver  coins  will  soon  be  reduced  by  vrearing  to  die  weight 
^  IrancB,  and  others  will  not  repay  the  expense  of  recotning,  he  inferred  that  by  far 
the  greater  part  of  the  current  silver  coinage  would  be  ready  for  immediate  use  on 
the  proposed  system. 

He  suggested  that  the  whole  of  the  copper  coinage,  consisting  of  tokens  much 
below  tlu'ir  assigTic  !  vnlue,  might  continue  to  fn  used  until  it  is  worn  out,  the 
possible  minute  deficiency  in  value  having  been  made  good  to  the  original  owners 
through  the  intervention  of  the  paper  currency.  The  gold,  he  obeervu],  ou^tto 
pass  at  its  intrinsic  value,  which  should  be  determined  upon,  as  well  as  the  vidneof 
lilver,  and  made  known  In-  Art  of  Parliament  and  other  methods. 

The  author  recommunucd  tiiat  no  time  should      lost  in  issuing  au  abundant 
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iQpplf  df  dtt  two  lowntooiii*  in  tiic  proposed  series,  viz.  MotiinMaBd  tivd-otntime 

piereg  ;  and  for  Centimes  he  proposed  the  form  of  the  Chinese  cash,  for  the  sake  of 
distinction  and  more  general  convenience  in  all  small  transactions,    lie  showed  the 
giiftt  advaatigcs  of  todi  a  speedy  iaaiia  ot  centimes  in  teaching  tlw  qm  of  n  decimal 
eystMn.  as  wd!  as  in  introducing  the  coins  of  higher  denomination* 
Mr.  Yates  concluded  in  these  words: — 

**  If  such  a  plan  as  that  which  I  have  now  endeeivoiived  to  dtBneafte  ihall  be 
adopted,  nioe-tentha  ot  the  quantity  of  piecea*  and  a  far  larger  proportion  of  fha 

amount  of  our  present  coinage,  in  both  assigned  and  intrinsic  valtie.  will  remain  in 
circulation,  and  will  be  known  to  a  great  extent  by  the  same  denominations.  Hence 
it  appears  probable,  that  prices  bolih  of  laboar  and  of  commodities  will  undergo 
far  It  di  1  aii^'^emcnt  than  might  have  been  expected  ;  for,  although  the  fnmc 
denominations  will  be  applied  to  some  silver  coins  of  a  little  lower  value,  yet  the 
depreciation  occurring,  at  least  in  the  moat  common  caaea,  in  equal  proportion  in 
regard  to  all  objects  aod  all  transactions,  it  appears  not  unUicely  Uiat  the  diatorbaaco 
attendant  on  the  diange  may  be  almost  imperceptible." 

Mr.  J.  Yates's  communication  h  published  at  full  length  in  the  Assunmca  Hagisitld 
and  Journal  of  the  Institute  of  Actuaries*  No.  XVIII.  p.  I46~16i. 


MECHAKICS. 

On  Tlikffra^thic  Commuuic€Uion  between  England  and  America, 
By  Frederick  Bakewell. 
Mr.  BAKnwsLL  proposed  to  effect  snch  a  commnnication  by  employing  a  single 

galvanized  iron  wire  sufficiently  strong  to  be  self-protective,  and  to  be  insulated 
with  gutta  percha  or  other  non-conducting  substances,  covered  with  tarred  hempen 
yarn.  Such  a  wire,  it  was  stated,  might  from  its  comparative  lightness  and  tlexibility 
be  readily  stretched  across  the  Atlantic,  and  at  a  cost  of  .i' 100,000.  A  single  wire 
would,  in  the  first  instance  at  least,  be  sufficient  to  supply  the  want  of  telegraphic 
communication,  if  the  telegraph  were  kept  in  constant  work.  lie  alluded  to  the 
dtficulty  that  had  recently  been  discovered  in  tainsmitting  telegraphic  signals 
through  an  insulated  wire  immersed  in  water,  and  to  the  means  that  had  almost  as 
quickly  been  devised  fur  overcoming  the  unforeseeD  obstacle.  He  expressed  a  con- 
fident expectation  that  should  otiier  difficulties  arise  In  prosecuting  such  an  enter- 
prise, they  would  also  be  as  readily  mmqoished. 


•         

On  Ms  (Eoonmmoal  Wjoirkhig  of  Steam  Boilers,  By  John  Cramtbr. 

The  author  explained  the  construction  of  his  furnace  with  mnvcahir-  rr  ci  j  rncating 
fire-bars  for  the  prevention  of  "  clinkers."  As  a  proof  of  the  advantage  of  the  use 
of  these  fire-bars,  it  was  stated  that  some  of  these  furnaces  which  had  been  in 
constant  work  for  two  years  remain  in  good  condition,  whilst  ordinary  furnace-bars 
last  only  six  months.  The  depth  of  coal  on  the  bars  need  not,  it  was  said,  be 
above  half  the  usual  depth  in  other  furnaces ;  and  there  is  consequently  a  saving 
of  fttel.  Tables  in  proof  of  tUa,  and  of  other  advantages,  were  appoided. 


On  ike  large  Pfy-wlteel  lately  ereeUd at  i/ie  Mersey  Iron»Warke,  LherpooL 

By  William  Clay,  Liverpool 

Tbe  object  of  this  wheel  is  to  regulate  the  speed  of  ^  larfre  boiler-plate  train  of 
rolls  without  using  any  toothed  wheel,  as  is  generally  done,  which  so  often  causes 
loea  and  annoyance  by  breaking. 

In  rollii  i:  'joiler-plates,  there  is  n  certain  limit  to  the  speed  at'vNfliidi  the  mW?,  should 
travel ;  in  other  words,  the  number  of  revolutions  made  by  the  roils  are  very  few  as 
compared  with  tbe  rolling  of  other  descriptions  of  iron;  and  it  was  therefore  neces- 
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tary  ia  a  miii  where  direct  action  was  required,  that  a  fly-wheel  should  be  constnieted 
of  safflctent  size  and  weight  to  have,  with  a  small  number  of  revolutions,  sufficient 
it)ompntum  to  overcome  the  ordinan*  shocks  of  rollinir  large  plates  of  iron.  This 
Could  only  be  done  by  increasing  the  diameter  of  the  wheel  to  such  an  extent  that 
the  rim  snonld  have  the  reqawite  momentam  or  trelocity  of  so  nsDy  fleet  perroinate. 
With  this  view  a  wheel  bos  been  made  of  35  feet  diameter,  and  weighing  about  GO 
ton«<,  2*  tons  of  which  is  disposed  in  the  rim,  which  is  intended  to  lun  with  a  Telo* 
city  of  about  4500  feet  |>ei'  lumute,  at  about  thirty-eight  revolutions. 


Mr.  Clat  produced  and  explained  the  model  of  a  machine  osed  for  rolling  taper 

irou,  by  which  an  iron  bar  may  be  rolled  of  any  length  an  J  tapered  to  any  required 
doG^ree.  The  principle  of  the  action  of  the  machine  consisUi  in  allowing  one  of  the 
roilerii  to  rise  in  its  bearings  by  hydraulic  pressure.  A  valve,  regulated  by  a  fine 
8Crew»  permits  the  itater  to  escape,  and  thus,  as  the  operation  proceeds,  the  rollera 
become  more  and  more  separated,  and  the  iron  bar  less  flattened.  By  re^ufatint^ 
the  valve,  so  as  to  allow  of  greater  or  less  escape  of  the  water^  the  degree  of  ta|>ering 
ten  be  very  accorately  adjusted.   

Mr.  CuLLiiV  oxplaiiicd  the  plans  adopted  for  the  transmissldn  of  time-signals 
through  the  electric  telegraph  wires  iu  connexion  with  the  Observatory  ut  Greenwich. 


On  Ventilation  of  Skips,    lii)  J.  CuNNixcrrAM,  CZ?.,  F.G.S. 

It  is  an  acknowledged  fact  by  all  men  practically  couveraant  witii  the  general 
eondition  of  ennigrant  ships,  as  regards  ventilation,  that  the  means  presently  iSlopted 

to  effect  that  important  condition  are  very  defective,  if  not  altogether  inadequate. 
In  hot  weather,  in  cairns  and  stormy  weather,  on  board  emicrrant  shi[>s,  where  so 
many  human  beini^ii  arc  usually  crowded  toc^ether,  and  in  spaces  proportionally  kss 
than  are  allowed  for  the  commonest  lodging-hoases,  the  want  of  sui  h  means  to 
effect  a  thorough  ventilation  is  painfully  and  often  fatally  experienced  by  the  poor 
emigrants.  Many  instances  of  those  fatial  effects  might  be  given  from  the  want  of 
such  means. 

The  means  now  employed  for  ventilating,  not  only  emigrant  ships,  but  even  the 
bc^t-nppointed  men-of-war  or  povcrnmcnt  ships,  appear  quite  inadequate  to  (fTect 
tluti  gjiat  debidcratum,  and  it  may  be  safely  asserted,  that  without  motive  power  a 
thorough  system  of  ventii^tion  cannot  be  carried  ont  on  board  ships  of  any  class. 

By  the  application  it"  this  power  a  constant  and  mo^t  ofi'ectivc  method  of  ventila- 
tion can  at  all  time^i  be  carried  on.  In  combination  with  it  also  is  a  simple  process 
of  disinfecting  a  ship,  should  an  infectious  dtstanper  break  out,  in  a  most  effective 
and  rapid  manner.  The  plan  of  the  engine  shown  is  calculated  at  three-horse  power, 
and  sufficient  to  ventilate  thoroughly  a  ship  t  f  1  TjOO  tons  burthen,  con^nininT  six 
hundred  persons,  a!ul  to  alfoid  tu  each  person  three  cubic  feet  of  pure  air  evciy 
minute.  This  sup|)ly  is  effected  by  two  fans,  as  shown,  performing  450  revolutions 
in  a  minute,  thereby  forcing  the  air  down  the  main  air-shaft  to  the  side  trunk  flues, 
which  extend  along  each  side  of  the  vessel.  Small  branch  flues  to  the  cabins  and 
other  jmrts  of  the  ship  requiring  ventilation  are  jotned  into  the  main  trunk  flues. 
Each  IS  provided  with  sliding  or  revolving  ventilators  to  regulate  the  requisite  amount 
of  supply,  'i'he  vessel  at  the  top  of  the  section  is  for  disinfec'ine  nr  for  coolinjr  the 
atmos|)lKre.  J  he  tank  at  bottom  is  cliurged  with  water  containing  the  disinfecting 
fluid,  and  the  truncated  cone«  which  we  terra  a  sprayor,  is  inverted  with  its  smaller 
end  into  the  fluid  ;  its  upper  end  ."prend^  nut  as  shfnvn.  and  is  perforated.  TTiis 
vessel  rotates  rapidly,  and  tlie  fluid  by  the  centrif  ugal  force  is  drawn  up  and  throwa 
out  in  spray,  through  which  the  air  most  pass  into  the  fanners,  thus  becoming  im- 
pregnated in  its  passage  with  the  disinfecting  material,  such  as  the  chloride  of  zinc 
or  of  lime,  in  like  manner  the  air  could  he  reodilv  aud  rnnidly  cooled  to  a  low  de- 
gree of  temperature  by  placing  in  the  tutik  u  mudcrute  quantity  of  ice.  This  may  be 
•pptied  in      tropics  or  when  required. 

The  cost  of  providing  a  steam-engine,  boiler  and  apparatus  complete,  including 
flues*  &c.,  for  a  ship  of  lOQO  tons  burthen^  similar  to  the  plans  now  ejU>ibited«  we 
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e»timRtf  at  l>ctwccn  £450  to  ^500.  The  quantity  of  fuel  required  to  keep  tlie 
eocine  at  work  night  ami  day  for  a  hundred  dBy<^  would  be  about  20  tons. 

In  «dditioii  to  the  process  of  Tentifaitton,  wc' propose  also  to  adtpt  tiM  engine  to 

several  other  purposes,  such  ns  the  loading  and  discharging  of  the  vessel,  lifting  the 
anchors,  pumpint^  the  ship  and  supplying  water  to  the  water-clnsrt>,  and  for  clean- 
ing the  decks.  Further,  it  is  proposed  to  apply  the  waste  steam  to  the  purposes  of 
cooking.  '  

Ofi  the  CEconnmical  Worhivg  of  Sinnn  lioih  ra  and  Furnaces,  bt/  f/iesari/iff 
of  F  in  I,  uidi  a  more  speed  If  vom.iUiud  of  Sdam.    Ihj  \V.  Day,  L<)vdo», 

The  first  patent  of  this  description  of  furnace  had  all  moving  bais,  put  in  motion 
by  several  cranks,  levers,  &e.,  and  though  found  to  be  a  great  improvement  upon 
stationary  bars,  were  liable  to  derangement  in  the  bands  of  careless  stokers.  The 
further  improvement 5  consist  in  the  simple  use  of  toothed  or  serrate  d  bars,  witJi 
rockers,  supported  by  bruckelji  in  tubular,  and  by  boxes  under  round,  waggon,  or 
Other  shaped  boiters,  pans,  &r.  On  the  rockers,  moving  serrated  bars  are  placed,  so 
•S  to  work  alternately  between  fixtd  scrraUd  bats,  tiy  use  of  a  hnnd-lr\ir.  the 
atoker  easily  effects  a  movement  of  the  reciprocating  bars,  and  at  once  cleans  the 
antire  aarfaoe  the  fire-grate  from  dost  and  small  cinders,  thereby  preventing  the 
formation  of  clbikera  to  a  great  ^  xttnt,  and  the  burning  away  of  the' bare,  while  fresh 
air  passes  more  freely  between  the  bars,  causing  a  m«>re  perfect  and  bri-k  combus- 
tioD  of  the  fuel,  and  consequently  rendering  it  po^taibie  to  have  a  better  tire  with  a 
less  depth  of  fad*  and  to  geoerale  steam  more  tjuickly. 


On  ike  Prevention  efBoikr  Eieplotiotts*  By  H.  Dircks. 

The  plan  Mr.  Dircks  proposed  is  to  have  a  pipe  leading  from  a  cistern  of  cold 

wn'er  pass  thioujjh  the  boiler,  whilst  the  stopcock  that  opens  the  passage  is  to  be 
kept  closed  by  a  chain  within  tlic  boiler,  and  in  which  chain  one  link  is  made  of 
mible  metal.   


On  a  New  Wathing  Machine.   By  J*  £ldrioob. 


On  the  Consumption  of  Furl  and  t/te  PrcveiUion  of  StHoke, 
By  W.  FAiun.MUN,  C.E.,  F.R.S, 

Mr.  Fairbairn  explained  the  principles  on  which  the  perfect  combustion  of  fuel  de- 
pends, and  expressed  his  opiTiion  that  by  proper  attention  and  by  the  adoption  of  the 
means  already  known  and  practiced,  the  issuing  of  smoke  from  bteani-boiler  furnaces 
mi;:ht  le  cfTectunlly  prevented.  Tin;  great  secret  is  to  have  '^ufticieiit  capacity  iti  the 
boiler ;  and  if  the  boilers  had  double  their  usual  capacity,  the  perfect  combustion  of  the 
fuel,  and,  conseque  ntly,  the  prevention  of  smoke,  might  be  readily  accomplished.  He 
referred  to  the  steam-engine  furnaces  of  the  rornisli  mines  to  prove  that  when  there 
is  a  sufficient  inducement  to  the  proprietors  by  the  saving  of  expense,  and  of  incite- 
ment to  the  engineers  by  competition,  the  emission  of  smoke  is  prevented  without 
any  special  arrangement  to  produce  tliat  effect.  Mr.  Fairbsum  then  described  a 
furnace  which  he  conceived  offeretl  great  facilities  for  the  more  perfect  combustion  of 
fuel.  It  consists  of  two  furnaces  united  into  one,  the  gaees  issuing  from  the  coals 
beini^  luixeii  together  in  a  single  chamber  and  then  passed  in  a  heated  state  over  the 
bridge  of  the  fvrnaee,  where  they  arc  ignited.  \\y  this  means,  and  by  keeping  the 
fire-bars  dean  for  the  admission  of  air«  the  combustion  was  rendered  very  complete. 


On  the  Solidificalitm  of  Bodies  under  great  Presmrc, 
By  VV.  Fairbair.s,  C.E^  F.R.S* 

This  paper  contained  the  results  of  a  portion  of  the  experiments  conducted  by 
himself,  Mr.  Hopkins  and  Mr.  Joule,  at  the  request  of  the  Association,  and  by 

means  of  funds  sup])lied  for  that  ]:orpofe  by  the  Roynl  J'ortety.  At  tb''  bi'-t  meeting 
at  iiuli,  Mr.  ^Jopkins  alluded  to  these  experimcQts,  and  then  explained  ihc  nature 
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of  die  appiratat  iBVcatod  by  Mr.  Fairbairn  for  submittiai  the  sob«tuice«  to  be 

operatcfl  on  to  the  enormous  pressure  of  90,000 lbs.  on  the  squfirr  inch.    Id  these 
inquihed  the  objects  kept  in  view  were,  to  ascertain  the  exact  Uws  which  govern  the 
crawive  ttrengUi  of  booiw  in  tiieir  preient  physical  eonditioD,  and  how  far  a  kncm- 
ledge  of  those  laws  may  conduce  to  the  reduction  of  tlic  ractala  and  their  subsequent 
solidification  under  circumstances  whereby  increased  strength  and  density  may  be 
obtained.    The  experiments  commenced  with  spermaceti,  bars  of  which  were  cast 
ttod  left  to  toUdiiy  at  the  same  temperature,  but  under  difiennt  prtasures.  When 
pressure  wai»  applied  to  these  bars,  the  one  that  fiu-taiiHHl  a  pressure  of  40,793  lb». 
carried  7 '52  lbs.  per  square  inch  more  weight  than  one  submitted  to  a  pressure  of 
0421  lha.>  the  ratio  l>eing  in  flivoar  of  tiie  more  strongly  compressed  bar,  in  its  power 
of  rssistance  to  a  tensile  strain,  as  1  to  87 It  appeared  from  these  experiments, 
that  bodies  when  nolidified  under  pressure  have  not  only  their  densities  greatly 
increased,  but  thtir  molecular  structure  is  also  materially  atfected,  »o  as  to  increa5<? 
their  adhesive  power.    Still  further  lo  elucidate  the  subject,  colica of  ex  ictlv  'no 
inch  were  carefully  prepared  and  loaded  with  weight"!  till  they  were  crushed.  Die 
turst  cube,  solidified  under  a  preiisure  of  6421  lbs.,  was  cruslied  with  313  lbs.  Tin  was 
tben  opwi^  on,  a  quantity  of  pure  tin  bcbg  melted  and  then  allowed  to  soUdiiy  ( 
first  at  the  pressure  of  the  atmosphere,  and  afterwards  at  a  pressure  of  908  lbs.  on 
the  square  inch.    The  same  quantity  taken  from  the  same  incrot  was  subsequently 
submitted  to  a  pressure  of  569B  lbs.  on  the  same  inch.  The  bars,  after  being  solidi- 
fied nnd  allowed  to  cool  for  upwards  ct  Iborteen  hours,  wtte  subjected  lo  tiio  ommI 
tests  of  tensile  strains.    From  these  experiments  there  was  derived,      ncnrlv  as 
possible,  the  same  law  or  measure  of  strength  in  regard  to  the  effects  of  pressure  as 
obtittiMd  ilrom  flie  experinieiits  on  spermaceti ;  Ibr  vnthtbe  same  pretsiuciof  908  Iba. 
and  5698  lbs.  upon  the  square  inch,  the  br^iog  weights  were  4053  lbs.  and  5737 lbs. 
or  in  the  ratio  of  1  to  '706,  bein^  an  increase  of  nearly  one-third  en  thf  rrvstnHI^'ed 
metal  when  solidified  under  about  six  times  the  prcsaurc.    Frum  Uiea«  facts  Mr. 
FUrbairn  observed,  it  is  evident  that  the  power  of  bodies  to  resist  strain  is  greatly 
increased  when  solidified  under  prr?^nrr  ;  and  he  said  he  con5-it!ored  it  hif^hlv  pro- 
bable that  the  time  is  not  far  distant  when  the  resisting  powers  of  metals,  as  well 
at  their  densities,  may  be  increased  to  sadi  an  extent  as  to  ensure  not  only  greater 
Mcnrity,  but  greater  oeconomy  by  solidification  under  pressure.    He  said  he  wm 
home  out  in  these  views  by  the  fact,  tliat  the  specific  gravities  of  the  bodies  experi- 
mented on  were  increased  in  a  given  ratio  to  the  pressure.    Spermaceti  soUdihed 
under  a  preesare  of  908  Iba.  on  l&t  square  inch  had  a  specific  gravity  of  0*9i859; 
whilst  that  solidified  under  a  pressure  of  3G9H  It  s.  hru!  its  ^i  rcific  gravity  increased 
to  0' 954  95.    The  specific  gravity  of  tin,  soUdiUed  under  a  pressure  of  908  lbs.,  was 
7*aM063;  and  that  mlidifi^  under  a  pressure  of  SW'lba.  was  7*3154,  which  gave 
'0091  as  the  increased  density  from  pressure.   There  are  further  experiments  in 
progress  to  determine  the  law  that  j^overns  thi*  inrrpner  of  specific  gravity,  and  to 
determine  the  conduciiug  powers  of  bodies  soiiditieu  under  severe  pressure.  Expe- 
riments have  also  been  made  on  such  substances  as  clay,  charcoal,  and  different 
kinds  of  timber.    From  the  experiments  on  powdered  dry  clay,  it  appeared  that  a 
bar  of  that  substance  3|  inches  long  and  1;^  inch  diameter,  after  being  hammered  into 
the  cylinder,  so  as  to  become  slightly  consolidated,  was  reduced  in  bulk  with  a 
pressure  of  0040  lbs.  on  the  square  inch  to  2'958  s  with  a  pressure  of  54,580  Ibs* 
to  2*3  j  with  7<)*084  lbs.  to  3'S88 ;  arvl  wi^h  n  pressure  of  07*688  Ibe.  to  S'19&  inches. 


Mr.  GinsoN  exhibited  the  model  of  a  machine  intended  to  prevent  accidents  in 
mines.  This  contrivance  consists  in  having  a  spiral  inclined  plane  passing  round 
the  outside  "f  Xhr  perpendicular  -^Imft  of  a  mine,  by  which  plane  the  miners  might 
ascend  and  descend  without  the  necessity  of  being  lowered  in  baskets  down  the  shaft. 


On  Cunningham  8  Plan  /or  Jieefing  Jopmils,   By  J.  Gran  Til  AM*  CJEt 
This  plan  consists  of  an  arrangement  by  which  the  yard-arm  is  made  to  torn 

round  as  it  is  lowered  by  a  pulley  fixed  lo  the  mast,  and  the  slit  in  the  centre  of  the 
sail  through  which  the  rope  passes,  to  effect  that  movement  of  the  yard'aruij  is 
closed  by  a  sail-cloth  valve  that  preserves  the  action  of  the  sail  intact. 
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On  Fithei^s  Veneiiam  Screw  Propdkr,    By  J.  Gra  NTHAM*  CJSt 

The  object  ot  this  propeller  U  to  prevent  the  retardation  which  occurs  in  an 
oirdinary  screw  propeller,  by  the  tendency  to  produce  m  vacuara  at  the  back  of  the 
blades  of  the  propeller.  To  effect  this,  Mr.  Fisher  makes  slits  in  the  blades  to  all  iw 
.the  water  to  pass  through,  and  thus  to  supply  the  place  of  the  fluid  which  is  drawn 
backward  as  the  screw  turns  round.  These  slits  give  the  propeller  somewhat  the 
i^Miearaoce  of  a  Venetian  blind,  and  hence  its  name.  Mr.  Graathaai  said  the  pro* 
peiter  had  been  tried  in  the  Birkeaheed  Docks  with  good  effect. 


Mr.  JoRif  GnaiiTRAic  described  his  plea  for  a  higfa>krvel  railwAy  for  the  Liverpool 

Docks.  A  model  on  an  extensive  scale  of  the  proposed  railway  was  placed  in  the 
Great  flail,  and  was  one  of  the  objects  of  attraction  during  the  meeting  of  the  Asso- 
ciation, ihe  railway  is  proposed  to  be  placed  ou  the  east  side  of  the  whole  line  of 
docks.  It  is  to  consist  of  iron  framework,  supporting  two  platforms, — the  lower> 
with  four  lines  of  rail-,  to  be  about  52  feet  wi<i»"  and  '20  feot  above  the  present 
quays,  entirely  for  guudd ;  and  an  upper  platform,  with  two  lines  of  rails,  excluurely 
lor  pessengers.  As  the  present  length  of  the  Liverpool  Docks  is  foar  mites«  and 
will  in  a  short  time  be  extended  to  five  miles,  the  necessity  of  some  improved  means 
of  conveyance  along  the  docks  is  becoming  more  and  more  urgent,  and  the  facilities 
which  such  a  railway  would  present  for  the  shipment  of  goods  without  the  risk  of 
injury  to  which  they  are  now  exposed  was  strongly  enforced  by  Mr.  Grantham.  It 
is  intended  that  the  railway  sh  uld  be  ultimately  pinced  in  connexion  with  the  other 
railways  into  Liverpool,  so  that  goods  may  be  conveyed  direct  to  the  docks  without 
being  reloaded.  The  cost  of  sach  a  nalway  to  estimated  at  jC95O,00O  a  mite,  and 
thi.  n  venue  from  passenger  traffic  alone,  it  is  calculated,  would  hr  arn[ily  rcraune- 
rativc,  whilst  the  quay  space  gained  by  the  platforms  of  the  railway  would  be 
nearly  equal  in  value  to  the  whole  outlay. 


A  mechanically  adjusted  compass,  supported  by  vulcanized  indm-rubbcr  sprlngSf 
was  exhibited  by  Mr.  Geat  {  the  ol^ect  of  which  was  to  prevent  the  action  of  ue 
needle  bong  tnfliienosd  hf  the  motion  of  the  ship. 


On  the  Strength  of  Inm  itfter  repeated  MdUngt,    Bjf  William  Hawkw. 
[/»  a  Utftr  10  <Ae  AstUtimt  G«mU  Seentarjf.'] 

East  Foundry,  Birmin^iaai, 

Dbar  Sir,  Sept.  23,  1854. 

I  enclose  you  an  account  of  some  experiments  that  I  have  had  made  upon  the 
ttrcngth  of  iron  as  derived  from  repeated  meltings.   I  did  not  commence  opon 

these  experiments  till  after  the  Hull  Report  of  the  23rd  Meeting  was  in  my  hands, 
which  has  not  left  me  time  enough  to  complete  the  experiments  apon  the  Hot-blast 
Mine  No,  1,  Corbyns  Hall  iron. 

The  iron  was  melted  in  an  ordinary  pot  furnace,  the  pot  holding  about  70  lbs. 
weight.  I  have  given  only  the  strength  of  the  stronger  of  the  two  bars  which  I  had 
cast,  and  therefore  in  maJdng  the  comparison  with  Mr.  Fairbairn's  experiments  I 
have  taken  only  the  strongest  of  the  three  bars.  1  have  in  eadi  case  tested  the 
strength  of  the  iron  in  the  Pig  by  having  it  filsd  down  to  I  inch  sqaare,  whidi  was 
not  done  with  the  Eglintoo  iron. 

The  Corbyns  Hall,  near  Dudley,  No.  1  (pig),  was  more  of  the  No.  2  quality,  but 
good  melting  iron.  It  was  not  until  the  thirteenth  melting  that  the  outside  of  the 
fracture  became  white,  the  interior  being  light  grey,  and  in  thf  fourteenth  melting 
this  light  part  had  increased,  leaving  a  grey  core  of  about  three-quarters  of  an  inch 
in  diameter  in  Uie  middle.  Indeed  it  assnraed  very  much  the  appearance  of  the  bar 
of  the  fifteenth  melting  of  the  Eglinton  iron,  exhihifrd  at  Hull  last  year.  The  Cor- 
byns Hall  iron  was  quite  fluid  at  the  twenty-ninth  melting. 
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8  ft.  Bar,  1  in.  tq. 
BlacDftTOu  Iron. 
Strong  bright  forge. 
Pig  before  ndtiBfi  845. 


3  ft.  Bar,  1  in.  aq. 
Corby  118  Hall,  near  Dudley,  j  Mr. Fairbaim's Experiments  on 
Hot-blaat  Mine  No.  1.       No.  -3  Uot-blast  EgUntoo, 
Pig  bdbra  ndtiag,  69S.      the  btn  beiag  4  ft.  6  ii. 
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Corbj'ns  HsU  ^crynfinufd'^. 
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Btoieiutvon  strong  bright  forge  frachtre  of  pi^  qftke  ordinary  light  grey  cry»talUm 
ttrueiwre  of  hard  forge  pig$. — At  the  first  melting  it  became  white,  with  a  browoi^ 
greyish  core  in  the  middle,  of  about  4-  in.  diamptpr.  TVip  fractures  of  all  the  other 
meltingB  were  white,  but  for  the  three  or  four  last  meitiags  the  iron  became  softer, 
and  would  file;  it  had  also  loat  its  eiltrerf  whiteneae  and  beeaoM  of  a  more  dead 
colour, 

I  see  by  a  memoraudum  I  have  founds  that  I  tested  this  iron  in  1821,  when  the 
strength  was  1090  lbs.  for  a  3-A:.  bar. 

It  is  only  in  the  third  melting  that  the  original  strength  of  this  pig  iron,  845  lbs., 
ia  obtained,  viz.  866  lbs.,  while  in  the  No,  l  Hot-blast  >fine  pig,  the  strencrth  of 
which  was  only  693  lbs.,  it  increases  to  749  lbs.  in  the  first  melting.  You  will  note, 
that  I  arrive  at  the  tame  maximum  strength  in  the  twdfth  melting  of  the  No.  1  iron 
that  Mr.  Fairbairn  did  ;  the  Corbyns  Hall  rising  fmm  749  lbs.  to  1166  lbs.,  and  the 
Eglinton  from  7 14  lbs.  to  1060  lbs.  in  the  twelAh  meltings.  Ihe  maximum  atrength 
of  the  Blaenavon  la  at  the  nineteenth  melting. 

At  the  twenty-third  indting  the  pot  broke,  and  much  of  the  iron  nn  uto  the 
R'jh-pit,  but  that  which  remained  in  the  pot  ran  out  quite  fluid,  but  set  itnmpdiately. 
About  22  lbs.  weight  of  coke  was  used  to  each  melting,  taking  about  one  hour. 
Hie  weight  put  on  the  bars  at  each  time  was  2^  Ibe.  I  have  added  the  wright  of  tiw 
bars  and  frds  the  weight  of  th^  pige,  ia  all  the  wti|^ta  given^  which  waa  the  total 
breaking  weight. 

  W.  HAwama. 


On  Ocean  Strainers  and  Clipper  Ship** 

Bff  Andhkw  Hendersov,  A.LC.E. 

Speed,  eiie,  and  jrroportions. — Considering  actual  experience  at  sea  the  only  guide 
ia  the  application  of  science  to  the  improvement  of  onr  shipping,  the  nntlmr  naa  for 

some  years  laboured  to  ohtatn  a  r(*rf)rd  (in  the  archives  of  the  Institute  of  Civil  En- 
gineers) of  the  size,  proportions,  and  form  of  stCMa-veasels,  as  well  as  the  speed 
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•ctoally  realized  on  the  several  seas  traversed  oar  steamers.  An  abstract  of  the 
TCMlt  was  exhibited  in  ft  tabniar  ferm,  abowu^  the  eomparative  toiiBag»«  bollk. 
dimeasions,  di«p!accmrnt  and  resistance,  and  other  particulnr^,  of  vessels  boUt  Or 
design^  for  the  various  services  and  seas  to  which  navigation  is  extending. 

Bf  reference  to  thcM  results,  tad  the  diagram  of  the  midship  section,  an  approiU 
aaiate  estimate  aMj  b«  made  of  diair  lalative  form,  resistance,  bulk,  or  capability  for 
navigating  the  ocean.  In  the  upper  lines  of  the  tabic  were  found  the  tonnage, 
dimensions  and  proportions  of  moe^  of  the  earliest  ocean  steamers  constructed  hy 
CHBiaant  boildert,  with  the  actaal  speed  realised  by  them  on  mail  aervieev  aoane  n» 
tcndinp^  over  six  years,  and  all  over  many  thousand  miles.  This  infrrmation,  from 
official  returns  between  1845  and  1851.  shows  that  on  an  aggregate  of  1,271,000 
flsiica  the  realized  speed  only  averaged  7 '945  knots  per  hour  in  the  Mediterranean 
and  Indiaii  Seas.  The  general  average  of  the  earliest  steamers  on  the  West  Indian 
line  was  even  below  this,  while  the  eanier  veieelt  placed  on  Mr.Conaid'a  line  lealiied 
9  knots. 

As  to  the  retetive  speed  of  difl^at  vesseb,  it  was  seen  in  tiielast  colonn  that  Ae 

length  of  the  five  steamers  that  realized  8  50  knots  per  hour  averaged  less  than  six 
timM  their  breadth,  whilst  those  that  realized  less  than  7'50  knots  averaged  upwards 
of  laven  times  their  breadth.  The  form  being  as  important  to  speed  as  the  propor- 
tion* the  midship  sections  of  several  of  these  were  given  in  the  diagrams.  Three  on 
the  right-hand  side, — the  '  Groat  Western,'  '  Precursor,'  and  '  India,' — may  be  con- 
sidered the  type  of  the  original  large  ocean  steamers  built  on  the  Avon  and  Clyde  { 
tiMT  'Thamee,'  'Oriental/  and '  Hindoetan'  repreeenting  those  boilt  oo  the  Thames 
and  Merspv.  fn  the  absence  of  actual  section-i,  tho  funn  of  the  latter,  and  other 
vessels,  may  be  approximated  to  by  reference  to  the  columns  of  the  table,  by  which 
it  will  be  seen  that  these  timber  steamers  have  all  extremely  flat  floors  and  straight 
aides*  and  are  of  considerable  depth.  The  diagrams  as  well  as  the  tables  show  the 
ratio  of  breadth  to  depth  and  Irncth,  and  the  ratio  of  displacement  to  area  of  section, 
loaded  to  one-third  and  two-thirds  the  height  of  deck,  aflbrding  a  fair  criterion  of 
tfie  borthen  and  reristance  of  dilfcrent  Teseeb. 

The  sections  of  the  'Great  Western,'  built  by  Mr.  Patterson  in  1838,  the  '  Pre- 
cursur,'  by  Mr.  Napier  in  1841,  and  the  '  Comprehensive,' designed  by  the  author  in 
1839,  show  a  great  similarity  in  form  and  rise  of  tluor,  their  proportion  of  length 
being  5*80,  0*08,  and  6'71  breadths  respectively ;  the  relative  tonnage  of  tlMse 
three  steamers  being  1242,  M76,  and  2015  tons  by  the  old  law,  as  deduced  from 
their  length  and  breadth,  without  reference  to  the  depth,  thereby  affording  no 
criterion  of  thefar  relative  bolk  or  dispbeement. 

The  'Oronoco'  represents  a  class  of  very  large  paddle  steamers,  built  of  oak  tim- 
ber and  long  pfankinp,  with  great  steam  power,  for  the  West  India  mail  service,  of 
ten  knots.  The  '  Soit;ot,'  for  the  same  service,  is  built  of  three  thicknesses  of  plank, 
wi^  a  view  to  lightness  and  speed.  It  is  well  known  that  some  of  these  very  long 
vc'^.^vh  have  proved  deficient  in  strength^  and  that  their  consanplioa  of  coal  is 
enormous. 

The  'Asia*  and  'Arabia'  i^reeent  the  improved  North  American  mail  steamers  of 

Cuoard's  line ;  they  are  built  of  timber,  and  their  averas^e  speed  in  fifty -four  voyages 
in  1852  averao:e<l  rather  more  than  lOj  knots  an  hour.  The  ratio  of  length  to  breadth 
of  the  'Arabia'  and  other  timber  vessels  is  about  7  00  breadths,  but  the^  have  con- 
sUevablT  mofo  rise  of  floor  and  finer  lines  than  the  earlier  veaseto,  tlieir  eiae  being 
about  2400  tons,  old  or  bnilder's  rnensurement. 

The  American  steamer  '  Arctic'  represents  the  dsis  of  vessels  known  as  Colli os'a 
line,  between  New  York  and  Uverpoo) ;  they  are  said  to  have  averaged  eleven  linots, 
and  are  all  built  of  timlMW  of  very  heavy  Bcantling.  Their  tonnage  is  greater  than 
that  of  the  Cunard  line,  having  greater  breadth,  their  ratio  of  length  being  6'27  as 
compared  with  7*00  of  the  Cunajxl  line.  The  '  Susquehauua,'  '  Golden  Age,'  and 
'  Georgia,'  three  other  large  American  stsamers,  have  a  proportion  of  S*71»  6*U  bf 
5*20  breadths ;  the  latter,  the  broadest,  being  spoken  of  n^s  an  excellent  sea-boat. 

Of  screw-eteamers,  the  peculiar  form  of  the  '  Great  Britain'  shows  a  very  flat  floor 
fbr  hidf  the  bcesd^  vrith  a  rise  firom  Boor  to  main  breadth,  and  rounded  home  Mdo 
with  a  light  draught  of  water  ,  the  tonnage  is  about  3400  tons,  and  her  ratio  of 
Isngth  to  bnndth  is  The  largest  and  loagest  veseel  yet  eonstnicted  is  the 
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*  Himalaya,'  built  on  the  Thames  by  Mr.  Mare,  for  tiie  Peuinsolar  ftiid  Oriental 

Company,  measuring  352S  tons,  and  having  a  ratio  of  length  to  breadth  of  7*41 ; 
her  length  is  341  feet,  and  her  brratith  46  feet.  Althoaeh  of  great  len^h,  the  water 
lines  at  bow  and  stern  are  so  sharp  and  fine,  that  the  buoyancy  or  resistance  to  the 
an  i«  thrown  nearer  the  centre  than  in  iborter  or  faller  ahipa. 

Tt  ^vill  he  seen  by  the  miiUhip  section  that  htr  rhc  of  floor  is  very  greatt  with  a 
straight  side  of  moderate  depth ;  and  she  has  realized  the  highest  speed  between 
England  and  the  Mediterranean.  The 'Bengal,'  'Argo,'  and  ' Victoria/ are  diren 
large  screw  steamers,  of  recent  construction  ;  they  measure  res]>ectlvcly  2180, 1840« 
and  1834  tons;  thrir  rntio  of  length  to  breadth  is  7'6l,  6'30,  and  6-85.  and  were 
boilt  by  Messrs.  lod  and  M'Gregor,  Messrs.  Mare,  and  Messrs.  Scott  iiusseU  and 
Co.  respectively. 

A  return  of  the  services  and  voyages  of  vr??r!s  ^-ill  give  the  onlv  tmr  arrrn^nt  of 
speed  realised ;  but  if  accumpanied  by  the  dimensions,  proportions,  displaceraenta, 
l^e.,  in  the  tabnlar  form,  and  diagram  of  midahip  eeetion,  mnch  eahiable  urfbcnMlina 
will  be  dilltaaed,  bearing  on  the  more  Important  qneationa  of  relative  strength  and 

seaworthiness, 

Tiie  term  "clipper  ship  "  is  applicable  to  all  vessels  iu  which  speed  is  made  the 
primary  object.    Acting  on  this  principle,  in  1831  Mr.  Henderson  hoUt  the  dipper 

*  Waterwitch'  (a  model  was  flnrpr!  on  the  tahle)  so  sharp  and  shallow,  as  to  s^nw  n. 
cargo  of  only  one-half  the  380  tons  registered ;  while  carrying  the  sails  of  a  500  ton 
ship,  having  a  nnmerooB  crew  to  man  her  eiBdentiy,  experience  proved  her  very  long 
masts  and  square  yards  were  within  the  limits  of  safety.  The  ship  being  still  cm- 
plovft^  in  the  ChiiiR  trade,  tliough  twice  Iwlve  years  old.  is  evidence  of  her  bein!^ 
aafely  buiit,  nggrU,  and  well-pioporliuued  as  a  sailing  clipper,  her  length  being  3  7 o 
times  her  breadth.  In  1842  he  built  the  '  Kelpie,'  of  the  aame  tonnage  register,  but 
incrcnsed  the  length  to  four  breadtbs«  With  less  rise  of  flooT,  ss  shown  in  model  and 
diagram  of  midship  section. 

There  being  some  thirty  English  clippers  between  India  and  China,  aeveral  Ame- 
rican clippers  were  built  to  compete  with  them,  of  much  larger  tonnage  and  greater 
lengtli.  Their  success  induced  the  extension  of  the  clipper  principle  into  the  China, 
the  California,  and  the  .^ust^alian  trade,  for  which  the  iron  shipbuilders  of  England 
and  the  timber  shipboildera  of  America  are  alike  competitors. 

The  Americans  have  very  large  ships  :  the  '  Great  Republic'  may  be  cited  as  an 
instance :  her  tonnage  was  4535  tons,  length  325  feet,  and  her  breadth  63  feet ;  her 
ratio  to  length  6*13  breadtiis.  She  was  unfortunately  hunt  when  ready  for  sea,  oo 
that  no  practical  experience  has  resulted  from  this  enterprise.  The  sides  of  the 
'  Great  Republic'  are  three  times  as  thick  as  those  of  the  '  Bengal,'  an  iron  steamer 
of  great  length.  It  would  be  useful  to  record  the  proportions,  form,  &c.  of  the 
'Tayleur,'  as  showing  the  extreme  length  to  which  sailing  ahips  are  now  being  built. 
In  this  ship  the  designed  204  feet  was  lengthened  by  the  owner  to  226  feet,  tad  the 
proportion  of  5-77  breadths. 

Verf  lorjre  eeseeJlff — thmr  wvworfJIaifef.— Tbe  Report  of  the  Directors  of  die 
Eastern  Strnm  Navigation  Company  states  the  dimensions  and  power  of  their 
intended  ship  to  be  as  follows : — length,  680  feet;  breadth,  83  feet ;  depth.  58  feet, 
with  screw  and  paddles ;  the  engines  of  a  nominal  horse^power  of  2600  horses. 
Calculated  by  the  old  law,  the  tonnage  of  this  vessel  would  be  22,949  tons,  being 
twice  the  length  of  the  *  Himalavn,'  u  1  nearly  a  furlong  or  cable  in  length 

Holy  Writ  records  that  Noah's  Ark,  launched  on  the  waters  of  the  Hood  2340 
years  before  Christ,  was  300  cubits  long»  50  cubits  broad,  and  90  cubits  deep,  tfie 
proportional  length  being  six  times  the  breadth,  and  the  df  [ith  fi  inths  of  the  breadth. 
£y  old  law«  the  tonnage  of  Noah's  Ark  was  11,905  tons,  and  calculated  on  this  esti- 
mateii  h^  external  bink  wcrald  be  about  1,580,277  cubic  feet^  the  ship  built  2000 
years  ago  at  Alexandria,  hy  Ptolemseus  Philopater,  6445  tons ;  while  that  of  the 
modern  Ark,  designed  by  Mr.  Brum  1,  ;uk1  building  by  Mr.  Scott  Russell,  would  be 
22,942  tons,  and  2,973«593  cubic  feet  buiit,  and  her  length  is  B'i9,  or  eight  and  one- 
fifth  times  her  breadth. 

The  speed,  oeconomy  and  comfort  promised  in  this  veserl  building  on  the  Thames, 
attract  for  it  a  large  share  of  public  attention,  but  little  consideration  has  been  given  to 
the  subject  of  Hii  HewrUp  In  Aeovy  sbab»  ita  capabilities  for  navigation,  and  the  effect  of 
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aa  ocMD  Wttfft  OD  a  vessel  of  such  extraordioary  length.   It  is  true  that  such  ft  vatMl 

may  often  cross  the  Atlantic  -n-ithout  mconntering  such  a  sea  as  would  endanger  her, 
but  Mr.  UeOfiprBon  a&rnis  that  he  haa  seen  waves  uf  a  height  of  50  feet,  from  crest 
to  hollow*  and  ai^n  that  it  ia  impowible  for  t  vtssel  of  this  length  and  proportion  to 
be  kept  under  cuunuand  in  such  a  sea  should  any  accidcut  happen  to  her  machinery.  • 

The  investigatiunb  of  Dr.  Scoresby  show  that  the  elevation  of  the  Atlantic  waves 
in  a  hard  gale  was  as  much  us  43  fed.  Others  estimate  the  mean  elevation  at 
90  feet,  with  a  length  of  160  feet,  and  a  velocity  of  30  miles  per  hour.  We  may  there- 
fore estimate  the  usual  gales  in  the  Atlantic  as  producing  a  wave  25  feet  in  height 
and  200  feet  long.  The  author  doubts  the  capacity  of  such  a  ship  under  such  pres- 
suree*  and  cites  eiamples  of  this  in  tiiree  Americaii  iteamera,  the  'Frome/  the 
'  Vanderbilt,'  and  the  '  San  Francisco.'  The  former  wab  lust ;  the  Vanderbilt  fell 
into  the  trough  of  the  sea,  and  was  struck  by  a  wave  which  carried  away  all  her 
bulwarki»,  made  a  clean  sweep  uf  her  deck-huuaes,  and  put  out  all  her  tires.  The 
San  Francisco,  a  large  steamer,  bound  to  California,  caught  in  a  north'West  gale  in 
the  GuIf-strcam,  being  disabled  gnt  into  the  trough  of  the  sea;  she  became  per- 
ftctly  UBiBaaageahle*  and  part  of  the  crew  and  150  passengers  were  washed  off  her, 
the  decks  actually  being  stove  in,  tiiey  having  no  command  over  her  when  under  sail 
alone.  This  difficulty  may  be  obviated  by  the  ship  being  [irovided  with  a  rudder  at 
the  stem  as  well  as  the  stem,  and  by  having  before  the  after  ruddLr,  and  above  the 
screw  shaft,  a  steering  paddle  or  three-armed  paddle  across  the  stern,  the  wheel  being 
two-tiiifds  it*  diameter  above  water,  to  be  worked  by  a  ten-horw  cngioe. 

Ve$eriptwe  Mcasurfrnmf  for  Tonnayc. 

By  an  Act  passed  in  1836,  and  amended  in  1845,  a  rule  was  adopted,  based  on  the 
internal  measurement  of  eleven  breadths  and  four  depths*  taken  at  three  sections,  the 

divisor  3300  leaving  the  registered  tonnage. 

In  1849,  the  Tonnage  Committee^  includmg  Mr.  Parsons  and  Mr.  Moori^om,  ship- 
ownsts,  naval  and  mercantile  captains*  reported  "  that  ttie  eqmtable  basis  diarges 
for  dock,  light,  harbour,  and  other  dues,  was  that  of  the  entire  cubical  contents 
measu  red  exte  r  n  al  I  y  to  the  height  of  the  upper  deck  by  tlie  use  of  diegnuas  of  sections 
and  curves  of  the  areas." 

Mr.  Moofsom  proposed  a  mode  uf  computing  the  internal  capacity  without  Uie  aid 
of  diagrams  or  curves  of  areas,  and  of  ascertaining  '.hv  tonnage  by  dividing  by  100 
as  BQoie  convenient.  In  May  1850,  the  author  trausmitted  to  the  Board  Trade  a 
nvlsed  plan,  showing  that  tiie  mod»  of  esteroal  meaniremeDt  and  computing  the 
bulk  adopted  in  the  bill  of  1850,  h  eqtially  applicable  to  ascertaining  tlie  internal 
caymrity  ;  and  that  by  one  measurement,  taken  either  pxternally  as  in  bill,  or  inter- 
naiiy  as  proposed  by  Mr.  Moor^om,  both  the  extcruai  bulk  and  internal  space  could 
bo  ascertained  by  means  of  transverse  sections  and  cnrves  of  aress. 

To  meet  the  inequalities  of  light  goo<l8  and  dcad-wi  ight  cargoes,  and  those  of 
timber-built  ships  and  iron  vessels,  it  was  then  proposed,  and  still  advocated,  to  com- 
bine the  advantages  of  external  measurement,  recommended  by  the  Tonnage  Com- 
mittee of  1850,  with  the  internal  measurement  proposed  by  Mr.  Moorsom  and 
adopted  in  April  1854,  in  the  bill  to  come  into  operation  in  1855,  by  taking  the  mean 
of  the  external  bulk  and  the  internal  space  in  cubic  feet,  thus  forming  an  average 
between  timber  ships  and  iron  ships,  light  cargo  sad  deiid  weight,  as  the  basis  of 
register  tonnage.  Tlie  T  image  C'onuiiittee  in  1849  ascertained,  by  measuring  the 
external  bulk,  or  cubic  contt'iits  of  many  vessels,  that  the  ratir)  of  old,  or  builder's, 
tonnage  to  the  bulk  or  displacement  to  upper  deck  was  ^/-louihs.  The  factor  -2/ 
was  fiulopted  in  the  bill  of  1850. 

The  bill  of  1854  ad(j[)ts  100  as  the  divisor  of  the  internal  capacity  for  the  register 
tonnage  based  on  the  internal  space  only,  instead  of  which  it  is  proposed  that  the 
roles  for  external  measurement  should  be  added  to  the  SOth  clause  of  the  Merchant 
Shipping  Bill  before  it  comes  into  operation  in  May  1855.  A  factor  of  30,  31,  or 
32-lOOths  of  the  rnt-an  bulk  and  space  coidd  be  fixed  for  each  500  tons,  so  that  it 
should  produce  a  rcgibter  tonnage  a  little  below  the  old  law  or  builder's  measure- 
nent,  and  thus  approximate  the  rule  or  tonnage  used  by  foreigners. 

Tlie  practicability  of  computing  H  'h  bidk  and  ?pace  from  one  measurement,  taken 
either  externally  or  internally,  is  exemplified  by  the  diagram  of  midship  section  of  a 
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itctmer  of  850  tonsO.M.,  on  paper  rultd  to  a  acale,  having  eadi  difttuice  wtiltett 
and  marked  on  the  horizontal  icKle  at  ita  liaigbt.   Frott  a  diagram  through  tiicM 

marks,  the  eye  can  O.rtvt  i  iy  error  in  the  measurements  or  in  the  cur^-es  of  areas, 
and  their  correction  luuy  be  secured,  on  their  computation  bciag  written  on  the 
certificate  of  sorvejr. 

The  following  ilimcnstons,  particular?,  spare  nnd  disjilaccmcnt  are  to  be  recorded 
OQ  register,  aiui  Ibe  seven  forms  of  tianslVr,  mortgagCj  &c.,  in  bill : — 

Length  of  weather  deck  at  its  medium  height    138*9  feet. 

Depth  from  deck  to  rabbit  in  keel   17'S  feet. 

External  bolk  to  medium  height  of  deck  34'GI2  cable  feet« 

Internal  space  to  under  pide  of  (In  k  ...  ^iV/MO  ratio  to  hulk,  "665 
Cubical  contents  ot  huU,  including  lower  deck,  i  1 ,0O2  ratio  to  space,  '504 
Mean  of  external  bulk  and  iotemat  »pace,  cubic  feet  28,8114-35=815  tons. 

Do.  do.  X  factor  -CO  - Kepi  trr,  24n  pI-100  ton*. 

Length  between  perpemiicuiars  at  rabbitj  .n  1  J  ^^^^^^^  5.5 

B'rcIdtirlt'diltor24  fee?  J  1  ^^^^'^  ^'"""^'^ 

Displacement  immersed  to  upper  deck   .....938  ton«,  18*4  high. 

Ditto  to  load  water  hnc  or  2-3rdd  height   538   „    12*4  „ 

Ditto  light  water  line  or  l-3rd  height  159         6*3  „ 

Area  of  midship  section,  heiglit  of  deck  •••  ,».,,.. ..346  square  feet. 

Ditto  ditto  2-3rd3,  height  ol  deck   2^8 

Ditto  ditto  l-3rd,  height  of  deck   Oy 

The  strength  of  vessels,  so  far  as  regards  their  safety,  may  also  be  ascertained  by 
recording  on  the  certificate  of  aorvey  a  specification  in  detail  of  tbe  materials  at 

shown  in  the  certificate  survey  of  the  350-ton  vessel,  from  which  the  weight  of  the 
hull  of  a  timber  ship  is  estimated  to  ))v  1S4  tons,  that  of  iron  HS  tons.  Tlio  «"\art 
space  occupied  by  the  hull  can  be  measured  by  setting  off  the  thickneas  of  timber  aotl 
plank  and  iron  at  measured  sections  on  a  scale,  which  not  only  shows  the  dispoaitioo 
of  material  and  strength,  hut  enables  the  surveyor  or  owner,  from  one  measurement, 
to  compute  both  tlie  external  bulk  and  internal  space  i  the  former  affording  io« 
formation  as  to  form,  proportions,  and  dead- weight  cargo  carried ;  the  latter,  tiie  capa« 
city  for  light  goods,  their  difi'erence  being  the  cubic  contents  of  the  hull,  as  shown 
above,  for  a  timber  vessel  to  be  1  \  ,GG2  cubic  feet,  its  ratio  to  lh<*  internal  >pace  beins 
'504,  or  one-hulf,  while  that  of  an  iron  vessel  is  only  "307,  or  the  hull  iiule  more  than 
one-third. 

The  now  Act  adopts  the  internal  space  as  the  basis  of  ret^istered  tonnage*  oaing 
100  as  tlie  divisor,  by  which  a  vessel  of  the  same  dimensions  and  bulk  woold  he 
registered  only  SSO  tons  if  bniit  of  timber,  but  368  tons  if  built  of  iron.   As  modi 

more  equitable,  it  IS  proposed  to  substitute  for  this  tbe  mean  of  the  external  bulk  and 
internal  space,  as  before  mentioned.  Tlic  same  vessel  built  of  timber  on  Llov  T^i 
specification,  or  entirely  of  iion,  using  the  factor  *S0  hundredth,  their  registered 
tonnage  would  be  247  and  263  tons  respectively. 

The.«e  propositions,  like  Mr.  Moorsom's,  were  again  addres=%ed  to  the  B  p.rd  of 
Trade  in  November  1852,  suggesting  the  rcorgauization  of  the  Tonnage  (Jommtttctr, 
and  the  addition  of  Members  connected  with  shipping  nnd  with  sdentific  aodcties, 
so  OS  to  promote  free  discussion  and  the  improvement  of  the  Mercantile  Marine. 

In  December  1853,  it  was  diseu^'^rd  nt  the  Institution  of  Civil  Kncrinn  r-:,  and 
application  was  made  to  the  Board  of  Trade  that  the  plan  might  be  subtattled  to  the 
Local  Marine  Boards  and  shipowners.  'J'his  request  was  not  complied  witb»  ^ 
internal  mea^^urcmcnt  prnposcd  by  Mr.  !Vfoors(jm  being  adopted*  instead  of  the 
external  mode  recommended  by  the  'i'onnage  (Commission* 


Mr.  Keouu  exhibited  and  explained  the  construction  of  a  new  kind  of  power, 
loom,  in  which  two  looms  are  fitted  into  a  single  frame,  one  loom  betog  abofe  tibe 
other.  The  advantages  ^^tated  to  be  gained  by  this  arfangeoieDt  ire  incfeaacd  apace 
and  greater  wconomy  in  the  manufacture. 
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Oh  saMe  Exmrimenis  upon  a  Tekpraph  for  communicating  across  lUvers 
ana  Seas^  wUhout  the  eniploi/ment  of  a  submerged  Cable. 
Sjf  J*  B.  LiKMAT*  {CommumeaUd  by  Rich.  B.  Grantham,  C*E,) 

Mr.  lindftay's  propositioQ  or  tovention  conBists  in  cominiinieatiiig  intelligene^ 

throu;j;h  rivers  and  seas  without  the  use  of  a  submerged  cable. 

An  experiment  was  tried  on  a  small  scale  in  the  middle  of  last  month  across  the 
mill-dam  at  Portsmouth,  in  the  presence  of  Cupt.  Bcatlie,  Royal  Engineers,  and 
oUicr  engiDceriim  offioer«:  the  diitanee  was  536  feet.  The  ncit  and  but  experi« 
ments  Avcre  ttkuIp  across  the  entrance  to  the  harbour  at  Portsmouth,  one  distance 
being  6uo  yord^  and  the  other  1380  yardd. 

He  placed  along  upon  each  shore  a  copper  wire,  to  both  ends  of  whidi  he 
attached  a  sheet  of  copper,  one  pair  of  these  sheets  being  opposite  to  the  other  pair 
upon  the  shore.  AH  the  other  four  sheets  were  immersed  in  the  wator,  but  they 
were  not  isolated.  Upon  one  Uuc  uf  wire  the  battery  was  placed,  and  upon  the 
other  the  telegraph ;  and  upon  the  battery  being  brought  into  action,  the  needles  were 
put  in  motion  on  the  opposite  shore. 

Mr.  Lindsay  considers  that  the  distance  between  the  copper  plates  on  each  shore 
ought  to  be  equal  to  the  sum  of  the  two  widths  across  the  river  or  sea  at  the  ptalcs ; 
bot  by  increasing  the  strength  of  the  battery,  or  enlarging  the  area  of  tlie  copper 
plates*  the  plates  can  be  brought  nearer  to  each  other. 

In  the  lost  experiments  the  distance  across  two  of  the  plates  was  said  to  be  OOO 
yards,  and  the  other  distance  1380  yards.  One  of  the  plates  was  laid  at  Blockhouse 
Fort,  and  the  otlier  at  the  round  tower  at  Sallyport. 

One  very  surprising  feature  in  these  experiments  was,  that  although  the  '  Stirling 
Castle,'  a  two  decker,  was  moored  near  to  the  plate  on  the  north  of  Blockhouse 
Fortp  and  beside  her  a  frigate  hulk  for  convicts,  and  also  the  '  Seal  ark'  brig,  and  these 
ships  were  nearer  tn  t'p  plate  at  Dlockhouse  Fort  than  the  distance  from  those  ships 
to  the  plate  on  the  oppoaitc  shore,  the  communication  was  not  in  the  least  degree 
interfered  with.  These  ships  were  all  copper-bottomed,  and  the^  were  in  close  vici* 
nity  to  the  '  Victory,'  and  many  odiers*  but  they  were  on  one  side,  and  not  in  the 
direct  Hne  of  communication. 

Tiierc  i?,  besides  the  copper  of  the  ships,  tlie  iron  chains  by  which  the  lluating 
bridge  \-i  drawn  across  the  harbour;  and  still,  with  alt  these  incitements  to  draw  off 
the  electric  fluid,  there  was  no  interruption  of  the  current  in  its  course  to  the 
needles. 

Judging  from  the  results  of  diese  experiments,  Mr.  Lindsay  believes  ttiat  there  is 
scarcely  any  limit  to  the  employment  of  this  kind  of  tele<;ra|>h;  and  if  he  had  the 
opportunity,  he  would  not  fesT  to  e&tcnd  it  across  much  wider  spaces  than  have 

hitherto  been  attempted. 

These  experiments  show  that  intelligence  can  be  transmitted  across  rivers  and  seas, 

and  tliat  this  kind  of  telegraph  miiy  u?cd  for  cotnmunicatincr  aero^s  rivers  in  popu- 
lous places,  where  there  may  be  large  numbers  of  vessels  passing  and  repassing  ;  but 
if  upon  the  larger  scale,  across  seas  from  one  kingdom  to  another,  a  vast  improve- 
ment will  be  attained  as  compared  with  tlie  resent  system  by  submerged  cables, 
liable  to  many  accidents,  and  probably  un  l      ng  a  vast  amount  of  depreciation. 


Mr.  E.  xVI'Drrmott  explained  a  new  railway  brake,  which  is  brought  into  action 
by  the  pressure  of  the  steam  in  the  boiler. 


On  a  Method  if  Bor  ing  Holes  in  Rock  for  Tutuieiinff  Pufpo»€$* 

By  3.  Nasmyth,  F.R.S. 

In  the  ordinary  mclliud  of  Ijoriiig  liolrs  for  idusiing,  by  strikinpr  at  the  end  the 
bar  with  heavy  hammers,  a  great  portion  of  the  etlect  is  lui»t  by  what  is  commonly 
termed  the  "inertia**  of  the  bar.  To  overcome  this  defect.  Mr.  Nasmyth  \^ro\ny^m 
to  eonvert  the  bar  into  a  piston-rod,  to  work  in  an  air-ti^^ht  cylinder  through  a 
Stulhng-box.  By  this  tnean'^,  when  the  piston  i>^  drawn  to  the  end  of  the  cylinder, 
the  pressure  of  tlie  atmosphere  will  force  it  back  again  with  accumulaliug  velocity. 
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and  the  hlow  struck  will  have  much  greater  efVect.  Mechanical  contrivances  might 
be  introduced  for  changing  the  shape  and  the  directioot  of  the  penetrating  point. 
It  was  suggested  in  the  discussion  that  ensued,  that  a  similar  effect  might  be  more 

readily  produced  by  the  employment  of  vulcanized  indla-ruhbcr  springs.  Mr, 
Nasmyth  observed,  that  any  elastic  medium  would  anawer  the  purpoaej  but  air 
suggested  itself  as  affording  greater  extent  of  spring. 


Mr.  Nasmyth  explained  a  plan  for  destroying  ships  by  niMns  of  a  marine 
mortar  llted  at  the  bow  of  a  strongly  built  vessel  to  be  propelled  by  fleam-power. 
He  proposed  to  place  in  the  how  of  the  vessel,  and  projecting  about  2  feet  beyond 

it,  a  rnoe  larcre  enough  to  contain  about  six  hundredweight  of  gun]vi\vder.  A  ]^r- 
cussiuu  ball  was  to  be  inserted  at  the  back  of  the  reservoir  of  gunpowder  to  explode 
at  the  Instant  that  it  struck  against  tiie  ship  to  be  destroyed.  Tlie  mortar  vessd 
was  to  be  built  of  blocks  of  timber,  so  strongly  a^  to  be  able  itself  to  resist  the 
effscts  of  the  explosiooj  which  would  completely  dntroy  the  enemy's  ship.  Such  a 
marine  mortar,  it  was  staled,  could  be  amply  manned  by  "tiiree  brave  fallows," 
who  would  be  aecwad  ftom  danger  by  the  strength  of  the  ship  and  its  recoil,  and 
by  then  occupying:  positions  least  exposed  to  iigary»  cnmi  should  the  explosloii  do 
damage  to  the  parts  nearest  to  it.  . 

Mr.  Nasmyth  described  a  Lightning  Conductor  fnr  Chimney?,  whrrh  he  con- 
ceived affords  more  perfect  insulation,  and  is  therefore  safer  than  those  ip  commM 
use.  The  present  practice  is  to  llz  the  oondQctor  outside  the  chimney  by  metal 
holdfasts,  by  which  msaas,  during  severe  thunder<storms,  chimneys  are  often 
dairiaged  by  the  lightning  entering  at  the  points  of  attachment  and  displacing  the 
bricks.  In  the  method  of  fixing  the  conductor  recommended  by  Mr.  Nasmyth,  the 
metal  rod  Is  suspended  in  the  middle  of  tiie  chimney  by  branching  snppotts  fixed 
on  the  top.  A  conductor  of  this  kind  had  proved  efficient  in  storms  which  had 
severely  injured  other  chimneys  in  the  neighbourhood  that  were  protected  in  the 
usual  maawv.  An  eiperience  of  eighteen  years  had  tested  the  superiority  of  tbs 
plan*.   

Capt.  J.  NoETON  described  some  railway  signals,  which  he  considered  might  be 
adopted  with  advantafe  for  eflecting  commuineation  between  the  guard  and  the 

engine-driver.  One  of  these,  which  he  -aid  \vas  of  Chinese  origin,  consisted  of  s 
metal  whistle  fixed  to  a  short  stick,  which  wlien  thrown  rapidly  through  the  air, 
made  a  shrill  sound.  Capt.  Norton  said,  the  best  means  of  propulsion  was  to  fire 
it  from  a  pistol.  Fie  had  tried  it  several  times  with  great  success  ;  for  the  engineer, 
when  he  heard  the  whistle  passing  Over  his  head»  responded  immediately  by  soundjag 
the  steam -wiiistle. 

*  ProC  Faraday,  on  being  called  on  tot  bis  opinion,  taid  that  be  had  no  objection  te 
lightning  condaetors  being  piaeed  inside  as  well  as  entiide  of  buildings.  The  Kghtuing  con- 
ductor attadicil  to  the  Duke  of  York's  pillar  is  fixed  outside,  to  tlic  great  ili^figureinent  of 
the  column  i  be  would  have  placed  it  Inside.  All  masses  of  metal  near  the  conductor  are 
bad,  unless  there  be  a  contfnmnis  line  of  eendactlon  to  the  ground.  He  mendoned  the 
instance  of  daniapc  done  to  a  Jighthmise  In  consequence  of  part  of  the  dhcliarito  of  light- 
ning having  passed  from  the  conductor  to  the  unattached  lead  fastenings  of  the  atones.  So 
a  practical  question  for  considention  by  the  Mechanleal  Sectien  was,  bow  tut  they  eooM 
safely  run  lead  between  the  'tones  of  ^uch  a  structure  ;  for  if  it  were  done  piirti.illy,  leavii>p  i 
discontinuous  scries  of  such  metallic  fastenings,  there  would  be  great  danger  of  the  stones 
being  displaced  by  the  electric  diacbarge.  When  aueh  fastenings  are  used,  eare  sbould  be 
taken  that  they  are  connected  together  and  with  the  earth  hy  a  continuous  metallic  conductor. 
Some  persons  conceived  that  it  is  desirable  to  insulate  the  conductor  from  the  vrall  of  a 
building  by  gtaas,  but  all  soeb  contrivances  are  useless,  since  the  distance  to  which  tbe  nM>tal 
could  be  removed  from  the  wall  hy  the  interposed  insulator  was  altogether  Insi^rn'P -int 
eempared  with  the  distance  throu^'h  which  the  lightning  inuit  pa^  in  a  discharge  truni  (he 
douds  to  the  earth.  On  hc'w^  asked  whether  a  flat  strip  of  copper  was  not  better  than  a 
copper  rnl,  Prof.  Fariifl;i\  s  iw!  the  !.hape  of  the  conductfr  i'^  iminaterlal*  provided  tks 
substance  aiid  quality  ui  ihc  uicial  are  the  same.— [Note  by  LuiToa.j 
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Oh  Unchanged  Steam,    By  Mr.  Prosser. 

The  author  explained  and  commented  on  the  plan  atloptod  in  the  'Arctic'  steam- 
packet,  of  giving  aiiditional  heat  to  the  steam  on  its  passage  to  the  cylinders  by 
expoong  it  more  directly  to  the  Action  of  heat. 

On  the  Means  of  realizing  the  advantar/es  of  the  Air-  Knginc.    Ihj  Wttt  iam 
John  Macquoiix  Rankin'e,  Civil  Engineer,  F.R.SS.  Land.  ^-  J.'ffu/ .  3fc. 

This  paper  consists  of  four  sections.  In  the  tirat  are  explained  the  two  iunda* 
WMtal  laws  of  the  mechanical  action  of  heat,  and  their  application  to  determine  the 
efficiency  of  theoretically  pt  rfort  engines,  working;  between  ^ivcn  limits  of  tempera- 
ture i  and  it  ia  ahowa  that,  as  the  efficiency  increases  with  the  distance  between 
fhoae  limita*  and  aa  it  ia  easy  to  employ  air  with  aafety  at  temperatures  far  exceeding 
4wt  nl  whidi  the  pressure  of  aatorated  steam  would  cease  to  be  safe  and  manageable, 
the  maximum  theoretical  efficiency  of  air-engines,  consistent  with  safety,  is  mndl 
higher  than  that  of  steam-engines  j  for  example,  at  the  temperature  of  65UP  Fahr., 
at  whidh  the  air-mgine  haa  been  ancceaaAiUv  worited,  the  |ireaaare  of  aaturatatf 
steam  is  2100lb^.  on  the  square  inch,  while  uwt  of  air  ia  optional,  being  rcgolated 
by  the  density  at  which  the  air  is  employed. 

In  the  second  section  the  various  causes  of  waste  of  heat  and  power  in  isteam- 
tpginea  aitdaaMficd,  and  the  actual  efficiency  of  steam-enginea  ia  (»ni|)ared  with  their 
maximum  theoretical  i  nit  ii  nry,  and  al*o  with  the  maximum  actual  eihciency  which 
mav  reasonably  be  supposed  to  be  attaioable  in  the  steam-engine  by  m^uoa  of  any 
prMwUemedianical  improvemcnti* 

The  following  are  estimates  of  the  cootnmptbn  of  hitoimooiia  eoalol  *  apedfiad 

qoality  per  horse- power  per  hour  ; — 

1.  For  a  theoretically  perfect  engine,  working  between  such  limits  of 


temperature  as  are  oaoal  in  steam-engines  l*861be. 

2.  For  a  double*acting  ateam-engine  improved  to  the  ntmoat  probable 

extent  •  2*50  „ 

S.  For  a  weU-conatmctod  and  properly  worked  ordinary  doable-acting 

steam-engine  on  an  average  '.  4*00  ,, 


In  the  third  t^ectiou  the  cnu?efl  of  waste  of  heat  and  power  in  nir-onirincs  are 
classified  in  a  manner  analogous  to  that  applied  to  steam-engines,  and  like  actual 
efllcienciea  of  those  prerbos  air>enginea  aa  to  which  aatiafactory  experimental  data 
have  been  obtained,  namely,  Stirling's  engine,  and  Ericsson's  engine  of  1852,  are 
compart  with  the  efficiencies  of  theoretically  perfect  engines  working  between  the 
aame  limita  of  temperatuie,  the  results  being  as  foUowa,  ao  far  as  they  relate  to  the 
coBmmptioo  of  coal  of  the  apacifiad  quality,  per  hone-power  per  hour  i — 

Consumption  of  a 
Actual  con^umpUou.  Iheort-ticallj 

perfect  i  iigiae. 

Stirling's  engine    2-20lbs.  O-rillbs. 

Ericsson's  engine  of  1852   2'SOlbs.*  O  S2lb3. 

It  is  thus  proved  that  an  air-engine  has  actually  been  made  to  work  successfully, 
■nd  to  reali/.e  un  a>conoiny  ot^  fuel  considerably  superior  to  that  of  ordinary  steam- 
engine'^,  and,  in  fact,  surpassing  the  utmost  limit  to  which  it  ia  probable  that  the 
oeconomy  of  double-acting  steam-engines  can  ever  be  brought. 

Stirliag'a  engine,  as  finally  improved,  waa  compact  in  ita  dimensions,  eaaily  worked, 
not  liable  to  get  out  of  ordc  r,  and  consumed  less  oil.  and  required  fewer  repairs  than 
any  stcam-cnginc ;  ttill  the  advant'iL'^*^''  shown  by  that  engine  over  Htpani-engines 
were  not  i>o  great  as  tu  induce  practical  men  to  uvercomc  their  natural  repugnance 
to  exchange  a  long-tried  method  for  a  new  one.  Another  circamstanee  caused 
Stirling's  and  Ericsson's  engines  to  meet  with  ncf;Uct  from  scientific  men,  namely, 
that  both  were  by  some  persons  represented  as  instances  of  jpower  created  out  qjf 
wMiay,— the  popular  delusion  commonly  called  "the  ptrpetuMmiUiom/' 

*  The  Aiel  eonsnnied  la  Brleison's  eniiiie  wss  anthrsdtt,  si  the  tste  of  1*tT  lb.  fwr  In* 

dicsted  H.  P.  per  hour,  hcconlinj,'  to  Prof,  NortonN  computation.  Tliis  quantity  is  here 
multiplied  by  1*5,  to  reduce  it  to  the  equivalent  quantity  of  bituminous  coal  of  tbs  quality 
conlmpiated  in  the  other  cslealadcns  sf  this  pspsr. 
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It  Is  shown  that  Stirling's  air-engine,  fis  c  -mpareJ  with  a  llieorcticaUy  ptHhCt 
air-engine,  wasted  twu>lhirtJs  ot  its  fuel,  and  hLricssun's  9uiuew)i.it  more* 
Two  obviou3  and  powerful  causes  of  that  waste  of  fuel  arc  traced, — 

1.  Deficiency  in  extent  of  heating  aarface ; 

2.  The  romrDunication  of  heat  from  the  t'lrnr-.re  to  the  working  tM,9k  tboM 
periods  of  the  stroke  when  it  is  not  performiDg  work. 

The  necessary  conclusion  is,  that  the  more  completely  we  remove  those  two  camm 
of  wask-  of  futl,  the  more  ncai  ly  sliall  wc  approximate  to  the  theoretical  extent  of 
the  oeconomy  of  the  air-engine,  ua  extent  far  cxcecfhn«»  that  to  \\  liirh  the  oicxjoomy 
of  the  Steam-engine  is  restricted ;  and  the  more  fully,  in  short,  shall  we  accompli^ 
that  which  has  hitherto  been  very  iroperfcetly  done;  i.^.  up.alize  the  advantages 
or  TiiR  Ain-HNCfvR.  [Thr-^o  first  three  sections  have  been  poblished  in  the  jBdin- 
burgh  Philosophical  Journal  for  January  18a3.j 

Ttie  fonrth  section  describes  the  improved  air-engine  of  Messrs,  Jamca  RotMert 
Napier  and  W.  J.  Macquorn  Uankine.  Id  this  engine  the  heating  surface  is  in- 
crrasod  to  any  required  extent  by  nican'^  of  tubes  cmplovcd  in  a  peculiar  mannor. 
The  wablc  of  heat,  from  its  coniuiuuicatiun  tu  the  uir  at  impro{)er  periods  of  the 
Stroke,  is  prevented  by  a  sort  of  plunger,  or  combination  ot  [>lun!^r8,  called  the 
Jfeat-screeH,  which  prevents  any  access  of  the  air  to  the  lu-ntitii^  surface,  CTcrpt 
when  it  is  in  the  act  of  expanding,  and  so  performing  work.  The  engine  naay  lie 
made  of  the  same  size  with  a  steam-engine  of  the  same  power,  or  smaller,  aoeording 
to  the  degree  of  condensation  at  which  the  air  it  employed. 

Independently  of  the  amount  and  value  of  the  saving  of  fuel  which  will  result 
from  the  introduction  of  ihe  air-cngine,  it  possedses  the  important  and  iocontestable 
advantage,  that  even  should  an  air-reoeivcr  barat  (which  is  very  unlikely),  the  ex> 
plosion  would  be  harIIlU'^s.  for  its  force  would  not  be  felt  beyond  the  limits  of  tb«  % 
engine  it»elf,  and  hot  air  dues  not  scald. 


Dr.  RaiD  presented  a  sketch  of  the  plan  of  ventilaiing  St.  George's  Hall ;  and 
at  the  conclusion  of  the  sitting  he  accompanied  the  members  over  the  buildiof  to 
•how  the  arrangements.  ^ 

On  the  Progmsn  of  Naval  Architecture  and  Steam  Naviyation,  iiuHnding  a 
Notice  of  the  iarge  Ship  of  the  Eastern  SiBom  Navigaium  CompoMg,  Bjf 
John  Scott  R 

Mr.  Russell  explained  the  elementary  ]iriticiplcs  which  guide  the  construction  of 
ships,  and  condemned  the  legislative  restrirtioas  which,  till  within  tiic  last  twenty 
years,  prevented  the  application  of  those  i  i  inciples.  The  old  "  sea  chests,'*  whiA 
were  cnti:.ti  uctcd  with  a  view  to  avoid  the  taxation  imposed  on  ships  that  wore  not 
built  of  certain  shape-*,  possessed  neither  the  requisite  properties  of  stability  nor 
windwardnesb,  and  were  ver^  slow;  ilicy  %vcro  built  solely  with  a  view  to  hold  the 
greatest  amount  of  cargo  within  a  given  superlicies,  without  regard  to  the  other 
qualities  uf  a  ^lii[i.  In  smuijlinc:  and  piratical  vessels  the  true  principle  of  slii,i 
building,  for  acciuiring  sj>eed,  had  however  been  long  introduced  before  the  suliiect 
was  taken  up  by  the  British  Association,  and  the  wave  principle  of  Mtnstmetion  had 
thos  been  established  by  extended  experiments  on  a  large  scale.  A  due  concave 
entrance,  iti'^tcn'!  of  a  blufT  r  ninil  bow,  in  now  jroncrnlly  ailmitteti  to  be  the  ber.t  ; 
and,  in  addition  to  the  sha{)e  uf  the  water  line,  it  had  been  found  that  length  uf  the 
body  of  a  ship  facilitates  its  passage  through  the  water,  by  allowiog  a  longer  lime 
for  the  partirles  r>f  the  fluid  to  separate.  A  ship  with  a  line  concave  bow,  a  long 
body,  and  a  comparatively  rouad  stern,  Mr.  Russell  said,  cleaves  its  passage  through 
the  water  without  raising  a  wave  in  front  to  obstruct  its  course.  No  steam,  ship 
that  is  not  180  feet  long  can  be  propelled  at  a  speed  of  sixteen  miles  an  hour  without 
a  threat  p:?pcnditurt»  of  jvnver ;  and  400  feet  is  the  shortest  length  for  a  ship  that  is 
intended  to  be  propeikd  at  so  high  a  speed  as  twenty-four  miles  an  hour.  As  an 
illustration  of  this  rule,  it  was  mentioiied  that  the  '  Himahiya.'  which  is  365  feet 
long,  attains  the  greatest  'speed  for  the  power  employed  of  any  merchant  ship.  In 
the  construction  of  large  ships,  however,  the  builders  were  met  with  the  difficulty  of 
not  being  able  to  find  wood  of  suffident  size  for  the  requisite  strength,  since  no 
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means  have  yet  been  invented  of  i(r;ning  pieces  of  wood  together  so  as  to  give  them 
the  aame  strength  as  the  whole  timber.  This  want  of  material  of  sufficient  size 
w«s  supplied  by  using  iron,  for  the  joints  can  be  made  as  strongly  as  the  wliol« 
plate,  or  plates  of  metal  of  any  required  size  caa  be  rolled  for  the  purpose.  Tbia 
facility  of  increasing  the  size  of  the  material  is  the  principal  advantage  derived  from 
the  use  of  iron«  which  affords  facilities  for  constructing  ships  of  any  size ;  and  it  is 
<^tbat  material  tiiat  the  great  ship,  now  baildiDg  In  I^ndon  for  the  Eastern  Steam 
Navigation  Company,  is  to  be  constructed.  Mr.  Russell  complinicntc  l  Mr.  Brunei 
for  the  engineering  skill  and  ingenuity  he  had  displayed  in  leading  the  way  in  the 
construction  of  large  iron  ships ;  and  he  alluded  to  the  forebodings  of  disaster  on 
former  occasions,  when  the  'Great  Western'  and  the  'Great  Britain'  were  built, 
which  forebodings  events  had  shown  to  be  groundless;  and  he  felt  confident  that 
the  similar  forebodings  which  some  people  bad  expressed  of  the  still  larger  ship 
iioir  being  hoilt  would  be  equally  fatlacious.  Mr.  Kussell  said  he  wished  it  how- 
ever to  be  understood,  that  he  did  not  recommend  llic  at  iii  ral  adoption  of  such  large 
ships.  The  size  of  the  ships  ought  to  be  suited  to  the  traffic  and  the  distance  ;  but 
the  point  he  contended  for  was,  that  it  is  only  by  employing  very  large  ships  that 
ateam-namgation  to  distant  parte  of  the  globe  can  be  profitably  carried  on.  A 
etcam-ship  to  Australia,  if  it  were  not  large  enough  to  carry  sufficient  coal  for  the 
voyage,  had  to  take  in  a  supply  over  and  over  agaio,  and  at  each  station  the  cost  of 
tibe  fioal  was  increased  by  conTeyini;  it  to  the  dimrent  stations.  Under  such  disad- 
vantages no  freight  could  pay  the  cost  of  conveyance ;  and  in  order  to  remove  them, 
it  was  necessary  to  build  n  ship  of  sufficient  size  to  carry  a  supply  of  fuel  for  the 
voyage  out  and  back  again,  or  equal  to  circumnavigating  the  globe.  An  extremely 
fine  entrance  was^another  of  the  characters  which  the  large  ship  now  bailding  would 
possess,  so  as  to  enable  it  to  move  through  the  water  %vith  the  greatest  attainable 
velocity  witlr  a  moderate  amount  of  steam  power.  With  these  advantages  it  was 
expected  that  Uie  ship  would  accomplish  die  voyage  to  Anstralia  in  thirty  or  thirty- 
three  days.  It  would  easily  carry  6000  tons,  besides  its  requisite  quantity  of  coal« 
and  would  have  excellent  accommodation  for  500  first-tlass  passengers.  600  second- 
class,  and  1000  third-class  passengers.  It  would  be  675  feet  ioug,  83  feet  in 
breadth  of  beam,  and  60  feet  deep ;  and  though  so  large  that  St  George's  Hall  is 
small  in  compnrison,  U  IS  the  smallest  si2e  that  could  do  the  work  requited  with 
speed  and  (economy. 

On  Mmkankal  J^ppHemeea  on  hoard  Merektmt  Skytt^  By  Mr.  Saxbt* 


Inquiry  as  to  the  Principles  and  Measures  on  which  ^afsty  in  the  Navigation 
i^Jttm  Ships  imy  be  reaaoinabfy  looked  for.   By  the  Rev.  Dr.  Scorbsbt* 

Dr.  Scorssby  alhided  to  hw  previous  communications  on  the  deviations  <^  ships* 

compasses  by  the  influence  of  tlie  masses  of  iron  in  iron  .ships,  and  Bald,  that  after 
experiencing  much  opposition,  his  views  had  been  fully  confirmed  by  Mr.  Archibald 
Smith,  a  gentleman  who  had  at  command  all  the  records  of  her  Majesty's  ships. 
The  principles  for  which  he  contended  were  : — 

1 .  That  the  magnetism  of  iron  sbips  in  its  artirsn  on  the  compass  may  be  npre* 
sented  by  a  vertical  and  a  horizontal  bar  swinging  round  a  compass. 

3.  That  changes  in  the  magnetic  distribution  and  compass  action  in  iron  ships  do 
take  place. 

3.  That  changes  take  place  in  a  ship's  magnetism  by  changes  of  magnetic  latitude. 

4.  i  hat  there  are  inllucnces  in  a  ship  derived  from  the  varieties  of  funn  aud 
position  (relatively  to  the  compass)  of  particular  masses  of  iron  which  may  act  at 

natural  correctives. 

5.  That  the  plan  of  correcting  the  deviation  in  iron  ships  by  fixed  magnets  ia 
unsafe,  and  in  going  to  southern  rcjg^oos  aggravates  the  error. 

6.  l*hat  the  twisting  and  straining  of  the  inm  materiala  of  a  ship  will  tend  to 
alter  the  magnetic  action  on  the  comjiasR  ;  and, 

7.  That,  whilst  changes  are  not  uutrequentiy  rapid  on  occasion  of  blows  from  the 
■ca,  ordinarily  it  requires  time  to  eHect  the  chugn  in  a  ship's  magnetic  action. 
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Dr.  Scoresby  said,  the  results  of  these  principles  establish  the  propositfoni  for 
which  he  has  long  contended,  that  the  magnetism  of  all  iron  ships  is  changeable ; 
•ihI  Alt  tiM  iron  ships  in  which  the  least  duugra  may  he  expected  to  ooenr  are  tkene 
which  have  been  long  in  tise  ordinarily  pursuing  the  same  course,  and  those  not 
msking  voyages  further  south  than  the  McditcrrHnran.  In  such  circumstances,  an 
intelligeot  captaiu,  by  observing  the  changes  that  take  place,  may  generally  have 
confidence  in  his  compasses.  The  suggesUou  which  Dr.  Seoresby  made  ft>r  diail* 
nishing  the  dtiiicrrr  arising  from  deviations  are, — that  a  standard  azimuth  compass 
l>e  placed  on  a  petleslal  on  deck  where  a  position  of  smallest  deviation  may  be  found ; 
l^iat  a  compaaa  be  diced  at  the  maethead  ibr  rtference  to  correct  errart}  and  lint 
care  be  taken  on  the  eelcction  of  companei  to  have  maple  diieetive  Itam  la 
needle. 


On  the  Origin     Wire  Rope ;  its  Quatities  and  (Economy. 
By  AirDRSW  Smith,  Imdm* 

In  the  year  1848,  ihe  firitish  Navy  had  in  commission  only  3|G  ships  of  every 
class  I  at  the  present  tine  there  are  in  commission  more  than  doable  that  number. 
The  TTppn'sp  for  hempen  rope  standing  rigging  for  the  above  nunjher  of  ship^  (hempen 
rope  being  at  the  rate  of  about  .^^40  per  ton)  amounted  to  about  ^'114,3^.  At 
fhat  time  patent  whe  rope  was  jC60  per  ton  %  bat  hi  oonsequenoe  of  wire  rope  beii^ 
more  than  twice  as  strong  for  the  same  weight  of  hempen  rojie,  the  cost  for  xhk 
standing  rigging  of  the  above  number  of  ships,  made  of  wire  rope,  amounted  to 
about  .486,000,  thus  showing  a  saving  of  about  j^2d,000  for  one  outfit  of  the  lioyai 
Navy  at  that  time  ;  but  now  hem|>en  rope  is  abont  j^O  per  too,  instead  id,  an  itwie 
then,  in  1848,  .£'40  per  ton.    Tile  Royal  Navy  is  now  suppiirti  r^  ith  wire  rope  at  the 
rate  of  ^iU  per  ton.    Now,  as  that  supply  is  more  than  doubled  in  c<msc(]ucnce  of 
the  great  iocreaee  of  the  Royal  Navy,  and  atf  hempen  rope  ie  nbw  abont  if  80  per  toa* 
the  same  number  of  ships  wouhi  cost  ,£'228, 6C0  ;  an  !  a-  there  is  more  than  doable 
the  nomber  of  ships  in  commission  at  this  time,  and  as  the  price  of  hempen  rope 
has  doobled  also,  and  if  there  had  been  no  wire  rope,  the  Royal  Navy  would  have 
cost  the  country  for  one  outfit  of  standing  rigging  J.''914,640 ; — now  it  fbllowa, 
that  as  wire  rope  is  only  ^'40  per  ton,  instead  of  .C60,  as  it  was  in  the  ypnr  1848, 
the  saving  now  effected  by  the  invention  of  wire  rope,  as  applied  to  the  »taodiag 
rigging  of  tihe  Royal  Navy,  is  about  j£457»320  for  one  outfit,  witiboot  taking  info 
account  that  it  ia  much  more  lasting  or  durable.    Speaking  from  the  length  of 
experience,  which  is  nearly  twenty  years,  it  may  be  taken  as  three  times  more 
durable ;  in  fact,  unlike  hemp,  tiie  older  the  wire  is  the  stronger  it  gets.  Several 
khips  in  the  Royal  Navy  have  been  fitted  from  fifteen  to  sixteen  yeaiawidi  this  rope, 
and  it  is  now  h«  pood      when  first  put  over  the  fn;isthrnri.     Hempen  mpp  in  the 
Royal  Navy  is  titled  every  three  years,  or  every  time  that  the  sitip«  are  put  lo  com* 
miuioB  I  in  the  port  of  Liverpool  a  i^reat  mirober  of  veasela  have  been  fitted  wMl 
this  rn]  L'  about  fifteen  yf^  ^r  ;  (  T.  ri|uontly  if  it  19  admitted  to  be  three  times  more 
lasting  or  durable  than  hempen  rupe,  there  would  be  a  saving  effected  in  three  com- 
missions, or  nine  years,  for  die  etanding  rigging  of  the  Royal  Navy,  amounting  to 
the  sum  of    1,371,9^'   The  merchant  service  is  using  quite  as  moch  now  of  thia 
importnnt  nmnnfiirrn! <•  as  the  Roynl  Navy  ;  and  its  application  for  mine'?,  rn-lways, 
aubmanue-telegraph  cables,  &c.,  is  very  great.    There  ore  at  this  time  about  twenty 
4UfiiBrcnt  eatabltehments  for  producing  Aia  important  and  now  staple  nannftetnre  in 
Great  Britain  \  and  if  the  average  produce  at  each  establishment  he  taken  as  five 
tons  per  day«  they  make  100  tons  per  day.    If  the  average  |)rict  be  taken  as 
per  ton,  this  will  amount  to  npwarda  of  j^l, 500,000  aterliog  j>er  annum.  Copper 
wire  rope  is  now  very  extensively  used  for  lightning  cond«Ctl»B«  and  WM  fiitt  iMTD* 
dnced  foe  the  pwpoee  by  the  aothor  of  this  paper. 
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Om  lAi  lAtmt  of  Weight  which  may  safely  be  laid  on  a  Pile  driven  uvlo  II0 
GromuL    By  Professor  Stevelly,  LL.D^  Belfast, 

The  force  which  resists  the  penetration  of  a  pile  may,  under  very  jjcculiar  circum- 
stances, diminish  as  the  pile  isi  driven  downwards  ;  but  fur  the  mo.st  part  it  increaseSt 
and  generally  towards  the  iMt  stroke*  it  receives  from  the  ram  the  increase  is  verf 
considerable.  A  simple  test  for  t^i=;  wrts  pointed  nut  by  the  author,  viz.  after  the 
Dale  bad  been  driven  as  deep  as  intruded,  letting  the  ram  descend  on  it  from  a  leaa 
lleigbt  than  the  ptevidtle  elrok^,  and  etrtftiUy  comparing  the  two  dlstaoeci  II  het 
been  thus  driven.  If  the  rcsistiince  increase,  then  the  actual  load  the  pile  can  bear 
will  not  be  less  than  What  it  would  be  if  tbp  resistance  were  strictly  uniform  which 
the  pile  eiperienced  as  it  penetrated.  This  last  force  admits  of  a  very  simple  calca- 
tetion  t  from  which*  thereforei  a  most  cettala  limit  to  the  kMid  or  dead  weight  that 
c«h  be  laid  nn  the  pile  without  its  sirtking  further  may  be  obtained.  Tlie  nuthor 
tlien  poiuted  oat  the  two  dynamic  principles  on  which  the  calculation  was  founded : 
— 1.  wheo  a  oMmug  mam»  W,  striket  another  W  at  teat  with  die  nlocity  v»  then 
tbo  Miodtff  after  iflipactf 

8«  VVben  a  body,  moviiDg  wttb  the  veloct^  v»  is  stopped  by  a  unilbrmiy  acting 
laaiitaaca,  tfiat  reMttaiioe  cao  be  coraparra  with  the  weight  that  givee  tiie  vdocity 
(aay  to  the  ram),  b^  the  principle  that  the  force  or  resistance  is  proportional  to  the 
square  of  the  velocity  gained  or  destroyed,  divided  by  the  space  throvit'li  which  the 
force  acts  to  give  or  take  it  away.  The  following  practical  rule  is,  tla-n,  a  simple 
itigebratc  deduction  from  these  two  priadples.  Let  W  denote  the  weight  of  the 
rara  in  ton=; ;  W  the  weii^ht  of  the  pilr  in  tons  and  decimals  ;  h,  the  heicbt  in  feet 
msA  decimals  from  which  the  run  is  let  fall  on  the  final  stroke ;  d»  the  depth  in 
iwiinala  hf  a  Ibot  wMth  On  laet  atiohe  eanaea  tlie  pile  to  peactiate.  L«  tke  linlt 
«C  kad  (na  «imm)  theft  nay  witfa  aafetj  be  M  os  the  pikb  ahaU  then  ber- 

in  which  W,  W,  k  and  4r  can  aU  be  had  by  actual  weighing  and  nMaaorenMnt* 
On  urn  imprmki  PtM$^  Mmthkta,       J.  AvATHilu 


Mr.  J.  TatItOR  made  a  communication  "  On  an  Iron  Floating  Graving  Dodt|" 
ijr  which  neaoa  the  ahipe  to  be  repaired  are  raiecd  by  caitiona  of  a  peculiar  ahapOk 


if  Report  of  Experiments  on  the  Friction  of  Discs  in  Water  mid  on  ihk 
BjijHtnmenU  to  be  made  on  CaUrifugal  Pua^g,  By  J.  Tuormton. 


-   I  J   i-j  ^-J>:-'.'b^le 
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APPENDIX. 

On  the  AmmmiM  qf,  and  Methods  o/EstimaHnff,  Ammama  and  Nkrie 

Acid  in  Rain-water, 
By  J.  B.  hA^it»,FM.S.,  F,C.S,!  ondDr,  J.  H.  Gilbbbt,  F.C.S. 

[Tlie  following  Paper,  containing  the  numerical  results  relating  to  ammonia. — hut  not  tlose 
xcferring  to  nitric  add,  which  the  authors  exdudet  titer  reaerTing  them  for  re-esami* 

and  ii  added  by  direciioii  of  tbe  CounoiL] 

Trs  character  and  amounl  of  the  extraneoits  mattera  in  ratn*water  are 

questions  of  interest  in  so  many  points  of  view,  that  little  apology  need  be 
made  Tor  n^rordiDtr,  tiTulcr  thr  auspices  of  the  British  Association,  any  addi- 
tional intorniatiou  on  that  :>ubjcct.  Of  all  such  extraneous  roatterSf  the 
ammonia  and  nitric  acid  are  of  importance  in  the  most  numerous  a»pects. 
Thus,  their  existence  In  the  atmosphere,  from  which  they  are  washed  by  the 
rain,  is  primarily  dependent,  largely  at  least,  on  the  emanations  from  the 
surface  oT  the  earth,  rejsulting  more  or  le^s  directly  from  the  ticeompositton 
or  coiubu:>liuu  uf  uniinal  arid  vcgctubl<^  substances,  and  the  transformation  of 
the  animal  substance  by  the  vital  process.  Their  amounts  therefore  must  be 
greater  or  leas  in  the  lower  strata  of  the  atmoepliere,  according  to  the  local 
prevalence  of  animal  life  niui  other  causes,  whilst  the  relative  amounts  of 
the  two,  e«!pecially  in  tlie  higlicr  strata  of  tho  atmosphere,  will  be  dependent 
on  its  meteoric  or  electrical  condition.  Again,  whatever  may  be  their  source 
or  amount,  or  their  proportion  to  each  other  iu  the  atmosphere  itself*  the 
amounts  of  them  which  are  carried  down  in  rain  and  the  minor  aqueous 
depositions  from  the  atmosphere  in  any  given  locality,  over  any  fixed  period 
of  time,  or  according  to  otlirr  circumstances,  must  he  of  interest  at  once  in 
a  sanitary,  a  meteorological,  and  in  an  agricultural  point  of  view. 

It  is  to  Cavendish  that  we  are  indebted  for  the  observation,  that  ammoDia 
and  nitric  add  are  formed  when  humid  air  is- submitted  to  voltaic  action* 
About  the  commencement  of  the  present  century,  De  Saussure  detected 
ammonia  in  the  atmosphere.  A  few  years  later,  Chcvrcul  observed  its  pre- 
sence in  the  Seine ;  and  in  1B25»  Brandes  detected  it  in  rain-water.  Since 
that  time  much  more  minute  attention  lias  been  paid  to  this  subject,  and 
also  to  the  pretence  of  nitric  aeid  in  rain  and  other  waters.  Liebig  and 
Boussingault  have  particularly  called  attention  to  the  influence  >vlilch  the 
amnionia  carried  down  from  the  atmosphere  must  have  upon  tlie  growth  of 
pluiitj) ;  and  the  former  of  the»e  philosophers  pointed  out  the  occurrence  of 
nitric  acid  also,  in  a  considerable  number  of  rain-waters  which  he  examined, 
cspeciatly  in  those  of  thunder-storms ;  though  to  the  atnotmt  of  nitrogen 
so  brought  down  he  attached  little  importance.  Dr.  H.  Bence  Jones  has 
also  found  nitric  acid  in  the  rain  which  fell  in  various  parts  of  £ngland 
and  in  the  south  of  Ireland. 

But  it  is  to  the  more  recent  labours  of  Boussingault  that  we  ate  indebted 
for  our  most  elaborate  quatUitalive  estimations  of  the  ammonia  in  rain  and 
other  watery; ;  and  M.  Barral  has  made  a  scries  of  quantitative  determinations 
of  the  nitric  acid  as  well  as  the  ammonia,  contained  in  the  rain  vhich  fell  at 
Paris  duiitjg  several  consecutive  months  in  1851.  Our  own  object  in 
entering  upon  the  same  field  of  inquiry,  was  chiefly  with  a  view  to  the 


Digitized  by  Googl 


AMMONIA  AND  NITRIC  ACID  IN  ftAIN-WATBB. 


165 


agrictiltural  bearings  of  the  subject.  But  the  conduct  of  an  investigation 
involving  at  ojice  the  treatment  of  Inrp-  bulks  of  ninterial  and  the  determi- 
liations  in  them  of  inhtiite>imally  sniaU  amounts  of  the  substances  sought 
for,  is  attended  with  many  practical  difficultira:  and  the  scope  and  object  of 
the  present  paper  is  rather  to  discuss  tiie  methods  of  analy»i»,  than  to  rely 
with  confidence  on  the  conclusions  to  which  we  might  be  led  by  the  direct 
application  of  the  numerical  results  yet  nbtainod,  to  the  f^okilior)  of  the 
several  imuurtaut  bcientlHc  and  practical  quei>tioi)i>  upon  which  they  bear. 

In  the  Tables  which  follow  are  given  the  results  obtalued  in  the  estimation 
of  in  rain-water  by  several  different  methods.   In  the  first  instanee« 

very  large  amounts  (from  100  to  '200  lbs.  or  more)  of  rain-water,  to  which  a 
little  caustic  potash  was  previously  added,  were  distilled,  and  the  distillation 
of  the  product  repeated,  collecting  in  each  case  about  one-lialf  tiie  amount 
put  iuto  the  retort,  until  the  whole  was  reduced  to  a  convenient  bulk  for 
farther  treatment.  This  was  then  evaporated  in  an  open  vessel,  with  a  known 
amount  of  sulphuric  acid  to  a  f/iven  volume.  Measured  portions  of  this  acid 
product  were  then  neutralized  by  a  standard  alkaline  solution,  in  the  usual 
manner  of  liquid  analysis.    This  process  we  designate  as  "  Method  1." 

The  system  of  graduation  adopted  throughout  the  experiments  was  that 
of  septemsi  this  being  generally  employed  in  water  analyses  in  Great  Britain. 
As  cubic  centimetres  and  litres  are  generally  adopted  abroad,  it  may  facilitate 
the  conception  of  those  accustomed  to  the  latter  men<nre<>,  to  state,  that  the 
septein  is  equal  to  7  grains  of  water  at  that  1000  septenis  i;^  equal  to  a 

decigailou,  or  1  lb. ;  and  10,000  septcuis  consequently  are  equal  to  1  imperial 
gallon.  A  cubic  centimetre*  on  the  other  hand,  is  equal  to  1  gramme,  or 
rather  less  than  15|  grains;  and  1000  cubic  centimetres,  or  grammes,  are 
equal  to  1  litre.  Cons-orpirntly,  for  the  purposes  of  a  general  roneeption 
merely,  a  eul>ic  centimetre  may  be  considered  as  equal  to  2Jth  septems,  and 
a  litre  to  2|th  decigulloiis  or  lbs.  avoirdupois.  We  shall,  however,  always 
give  the  amount  of  ammonia  found  in  one  miiUon  parts  of  nun-water,  which 
is  precisely  equivalent  to  the  scale  of  milligrammes  of  ammonia  per  litre 
(1,000,CX)0  miUigramra<  s)  of  water,  ns  ndopted  by  MM.  Harral,  Boussin- 
gault  and  others.  The  sulphuric  acid  used  in  tlie  determinations  made  by 
Method  1,  was  at  10°  "  strength,  1000  septems  of  w  hich  contain  50*1  grains 
(one-tenth  the  combining  number)  of  the  dry  acid;  1  septem,  therefore,  of 
this  liquid  acid  contains  0  0.301  grain' of  the  dry  acid,  and  is  equivalent  to 
the  iirntrniization  ofO  O'il  15  grain  of  ammonia,  whicli  is  =  jo.ofio^'i  of  Ber- 
zeliu<  s  mnnber  for  ammonia.  The  acid  was  prepared  by  dissolving  f>6*73 
grains  (one-tenth  the  combining  number)  of  pure  carbonate  of  soda  in  1000 
septems,  or  a  decigallon,  of  distilled  water  at  60°,  and  then  making  a  pre- 
viottriy  dilute  acid  to  exactly  the  same  strength,  volume  for  volume,  by  the 
usual  alkalimetrica!  method  ;  and,  from  this  acid  at  10°,  tlu>  standard  caustic 
alkali  solutions  were  made  of  a  like  strength,  in  a  similar  manner.  The  above 
acid  is  exactly  one-seventh  the  strength  of  Peligot's  acid. 

In  Table  I.  which  follows,  are  given  the  results  of  the  determinations  of 
the  ammonia  by  this  Method  1,"  in  the  mixed  sample  for  each  month,  of 
the  rain  which  fell  in  March,  April,  May,  June,  July  and  Angtist  of  18.53. 
The  quantities  operated  upon  were  one-half  or  one-fourth  of  the  total 
amounts  collected  in  each  month  in  a 'rain-gauge  of  exactly  Tobl}^^ 
area  (43*56  square  feet). 


Tabls  I. 

MeM  l^Tbe  Rain  iwiee  diHilled  to  f  ths  with  a  little  caustic  aHuli,  wmi 
tlie  second  distillate  evaporated  with  lalpharie  Mid  to  tiie  measiim  of 
1000  Mptena.   (Year  1»59.) 
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It  is  seen  that  the  smallest  quantity  of  water  submitted  to  distillation  in 
this  series  of  experiments  wn«  about  95  lbs.,  and  that  tlie  largest  was  about 
167  lbs.    To  the  second  distillate  of  |ths  of  the  atiioupt  p^t        ^  retort  of 

Sla8«  witb  a  little  ctottic  ilkati,  the  quantitjeii  of  tulpliuno  §cii)  at  10°  given 
1  odamn  d  were  added,  and  tke  'wkole  was  then  efaponSed  to  the  ineasuve 
of  1000  septems  at  GO".  One-tenth  of  this,  or  100  septems,  after  being 
colotirrd  by  a  ^'iven  measure  of  infusion  of  iitfnus  carefully  freed  from  excess 
of  alkali,  was  then  tinted  with  a  caustic  all^lli  solution,  also  at  10°.  Jt  was 
iovfuriabjy  fpund,  that,  with  liquids  of  tliit  degtee  of  eoBoeotratioBt  the  deler* 
mio^ttOD  ppuld  be  made  to  a  single  drop  of  ^e  test  alltali.  This  would  gjfa 
a  maximum  range  of  error  of  about  5x;th,  or  2  per  eent.  of  the  wliole  am- 
jnonia  contained  in  the  watrr.  ilppendent  on  the  manipulation  of  the  test 
liquors,  it  was  still  a  question  whether  there  might  i\ot  be  spine  suur«f  of 
error,  eitlier  io  aMuming  with  M.  Bonasingiiolt  tbal  the  wbole  of  the  amnooia 
would  be  ol»t#ined  in  a  -|tbs  distillate,  or  io  aoppqatng  that  there  would  be  no 
loss  either  of  ammonia  or  of  acid,  in  the  evaporation  of  the  acidulated  di- 
stillate in  open  vessels.  By  the  r(»n)par!«nn  Mhich  will  presently  be  made, 
however,  between  the  above  determinatiuus  by  Method  i,  and  others  ta 
apecimeot  of  the  ea^e  waters  by  Method  S,  whic|i  to  fact  ia  tl^at  adopted  by 
M.  Boiiatlogault*  it  will  he  aeen  that  there  was  probably  no  error  due  to 
either  of  the  causes  just  suggested.  In  fact  wp  conceive  that  the  method  of 
large  distillation,  with  suh^f  quent  acidulation  and  concentration  of  the  di- 
stillate to  a  given  nit  a^uri:  ut  fluid,  and  the  ysie  of  compAfativeiy  stioog  teit 
liquids,  is  capable  of  giving  very  g(»od  reaulta;  bttt  it  waa  oooonarily  ab%it* 
doDed  from  the  great  practical  incooveoience,  ao4  freqaeot  biC|kag%  li 
conducting  distillations  in  glass  on  so  larcrr  a  <rale. 

In  the  next  Tabic  (H.)  are  given  the  ac  tual  results  obtained  by  Method  2; 
which  is  substantially  that  of  M.  Bousbingault.  M.  Boussin^uit's  proceea 
oooabta  io  aubmittiog  to  a  single  diatUlalioo,  generally  ool  more  than  1  fitn 
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(about  35^  ooDom)  of  water,  and  collecting  and  tcstini;  by  the  alkalimetrical 

method,  two  or  more  successive  fifths  or  tenths  of  the  product.  For  this 
purpose  M.  Boussiiigault  usea  a  test  acid  little  more  tliati  jih  the  strength  of 
our  acid  at  iO\  and  only  ^th  tiie  strength  of  tlie  test  acid  of  M.  Peligot. 
Hia  taat  alkaiioe  aoltttion,  again,  it  not  quite  |rd  tbe  atrength,  ▼olume  for 
V«duine,  of  hid  test  acid.  In  practice  lie  finds  tiiat  the  limit  of  error  in  the 
use  of  this  dilute  alkaline  solution  is  about  n-2  cub.  cent,  mcastircs  of  it,  etjual 
to  about  ()-033  milligrammp,  equal  to  O'THhJj  grain  of  ammonia.  This,  equal  to 
about  f^j^jTjth  of  a  grain  only,  i^  certainly  a  iiurpriisingly  small  actual  amount 
of  avnooia  to  determioe  by  aoalytis;  but  when  it  ia  oonaidered,  that  in  tbe 
qoantity  of  water  operated  upon  by  M.  Booasingault,  there  ia  leldom  1  mil- 
ligranjme=0*OI54-  ^'rnin  of  ammonia,  it  is  obvious  that  an  error  of  only 
0*0^3  miiligramuic,  or  0 1K)5  jz;rain,  however  small  in  aetttal  amount,  is  still 
coosiderable  in  relation  to  the  whole  to  be  estitnaled,  antounting  in  the  ca^ 
auppoeed  |o  about  f\jtfa  or  S^rd  per  cent.  But  when  we  further  consider,  that 
the  total  amount  of  ammonia  in  a  litre  of  water  is  frequently  considerably  less 
than  a  milligramme,  and  also  that  this  total  amount,  v  liatever  it  may  be,  ia 
divided  for  testing  into  two  or  more  separate  portion^  of  the  distillate,  it  is 
obvious  that  the  minimum  range  of  error,  especially  in  the  testing  of  the 
weaker  portioiia,  must  be  very  considerable  indeed  in  proportion  to  its  whole 
amount.  We  have  however  had  the  privilege  of  witnessing  the  conduct  of 
the  process  in  the.  hands  both  of  M.  Roussinj^rtnlt  ntu!  of  his  able  assistant 
M.  Houzeau,  and  certainly  with  surpriaing  unilurujily  of  result. 

In  Table  |I.  are  given  the  actual  results  of  experiments  in  the  Rothamsted 
Laboratbry,  in  which  60  ouneea,  instead  of  only  }  litre^  were  generally 
anhmitted  to  distillation  :  and  although  the  greatest  care  was  taken,  it  must 
be  admitfpfl  tfint  in  these  first  re.>ults  of  unpractised  hands,  neither  wa-*  the 
reliition  of  the  ammonia  in  the  successive  portions  of  the  distillate  so  uniform 
as  in  the  experiments  of  M.  Bous^ingaulti  nor  were  the  total  amounts  of 
ammonia  Ibund  in  doplicale  specimens  of  water  ao  coincident  as  could  be 
wished.  But  it  must  be  cU-arly  understood,  that  attention  is  called  to  this 
point  not  in  the  least  with  the  view  of  depreciating  ihe  admirable  labours  of 
M.  BousciOgault,  which  we  are  satisfied  have  been  conducted  with  the  utmost 
accura^  of  which  the  protcess  is  capable,  but  it  seems  desirable  to  point  out 
how  serious  may  be  the  proportional  error  in  less  constantly  practised  or  less 
careful  bands. 

It  should  be  mentioned,  that  in  our  conduct  of  this  Method  2,  in  all  cases 
excepting  for  the  month  of  April,  a  test  acid  of  \°  strength  only  was  em- 
ployed ;  that  is  to  say,  ^th  tbe  strength  of  that  used  previously}  and  it  was 
moreover  only  about  f  ths  ttie  strength  of  Boussin^ault's  acid*  The  test 
alkali,  on  the  other  hand,  was,  for  the  rain  of  the  tjn^t  four  monthis,  at  1°, 
and  nf'tnrwards  at  only  ^°  strength,  ^vh^ch  latter  is  very  nearly  identically 
the  same  a^  that  used  by  Boussingault.  \Vc  sought  to  measure  too,  to  a  \ih 
of  a  septem  of  the  stronger,  and  |  a  septem  of  tbe  weaker  alkaliae  test^ 
liquori  which  respectively  represented  0O84  milligramme,  or  (MXXliSi  grain 
of  ammonia,  alrno.st  identically  tlie  same  degree  of  accuracy  as  that  attained 
by  M.  Boussingault  in  measurini:  0-2  cub.  cent,  of  his  alkaii=0*0  i3  milii- 
eramuie  of  aiqmonia.  The  tractional  distilUites  were  collected  in  small 
iaska  marked  according  to  the  quantity  to  be  collected,  each  of  which* 
when  filled*  was  cork^  up  until  the  series  was  ready  for  testing.  An 
equal  measure  of  pure  distilled  water  was  then  put  into  a  test-glass  side  by 
side  with  the  distillaleh,  and  to  it  wag  added  the  same  measure  of  litmus 
anil  acid  as  to  the  rain  products.  This  being  ueulralized  with  its  exact 
equivalent  of  the  tesl-alkali*  furoisbed  a  guide  as  to  the  Hot  to  be  ainied 
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at  in  the  other  testings,  whic  h  w  c-re  then  performed  ts  rafMlj  possible^ 

to  prevent  the  absorption  of  carbonic  acid  from  the  atmosphere.  It  v»a.s 
foniul  by  nuinerous  trials,  that  this  adoption  of  a  stamlard — ai«d  com- 
pared  w  ith  the  method  of  M.  Boussingault  someubat  more  permaneot  point 
of  coloration — gave  us  greater  uniforniitj  of  result  id  dufilieate  experinienta 
with  liquids  of  knou  n  strength,  than  that  of  taking  the  point  of  first  perfect 
diffusion  of  bine  colour  throught)\it  tlio  liquid,  as  adopted  hy  Honssinirault ; 
and  the  tesit-liquors  were  therefore  arranged  acconlin^ly.  it  should  be 
added,  that  the  rapid  diffusion  of  the  alkali  through  the  litjuid  was  (avoured 
by  Ineieasiiig  its  specific  gravity  by  the  addition  of  neutral  sulphate  of 
potash  as  employed  by  M.  Boussingault  for  that  purpoae* 

Ta8L£  II. 

Mct/iod  2. — By  tho  s-Ingle  distillation  of  -tnall  quantities  of  water  (with 
atknli),  and  testing  successive  portions  of  ike  distillate  according  to 
Buusjiiugault. 


Year  ISS3. 

a 

S 
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flaM  or  AvuBoiiU  at  P  In 
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Amnooia 
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s 
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& 

of 

Snd 

4ih 

fith 

rain> 

tenth, 

tenth. 

Sth 

tenth. 

in 

Total. 

rain. 

MoDtht. 

water. 

tenth. 

or  1  m 

ami. 

tenth. 

or  3nd 
SlUi. 

tenth. 

or  3rd 
Sfth. 

water. 

1 

2 

30 
30 

•  •  • 

40 
40 

•  •  • 

•  «  • 

10 
10 

•  •  • 

•  •  * 

5-0 
5-0 

0-817 

1 

» 

■as 

4*5 

•  •  • 

9-0 

• 

1-0 

7-6 

i 

2 

60 

70 

30 

20 

20 

•  •  • 

14-0 

>■  1*8S8 

.3 

60 

80 

40 

20 

20 

•  •  » 

ltf-0 

1 

60 

75 

25 

1-5 

1-5 

10 

•  •  • 

140 

M44 

1 

60 

50 

25 

20 

10 

10 

11-5 

0^939! 

I 

60 

4  'J 

15 

15 

1-0 

1-0 

05 

10-0 

August 

2 

60 

6  0 

1  75 

16 

1-5 

1-0 

•  •  • 

10-75 

|o«si| 

3 

60 

475 

20 

15 

1-25 

H) 

105 

1 

60 

4-5 

20 

10 

05 

00 

... 

80 

2 

60 

4  5 

1-5 

10 

15 

1-5 

10-0 

|o-73S| 

SejrtsfflberH 

3 

60 

475 

20 

1-5 

1  () 

0-5 

•  «  • 

60 

5  0 

1  76 

10 

05 

.0-5 

875 

5 

60 

475 

1-5 

1-0 

075 

0-5 

85 

«  I 

1 

60 

475 

1-5 

0-75 

05 

0-5 

8-0 

October ...  •• 

2 

60 

4-5 

2-25 

1-5 

075 

075 

975 

^0^1 

3 

60 

4  0 

I  25 

10 

075 

05 

•  •  « 

75 

■ 

1 

60 

50 

15 

125 

075 

0-5 

•  •  a 

9-0 

1 

November  - 

2 

60 

60 

2-0 

1-25 

075 

0-5 

10-6 

^0-803 

3 

60 

60 

1  25 

15 

05 

076 

•  •  ■ 

10  0 

DeosalMr  • 

1 
9 

60 
60 

1275 
19-5 

3-25 
8*$ 

2H) 
1-5 

10 
1-0 

1-0 
1-0 

20-0 
19-5 

>  1-614 

In  reference  to  the  figures  of  the  Table  it  may  be  mentiooed,  that  M. 
Boussingault  found  that  each  successive  tenth  of  the  distilkte  contained 

ith  the  ammonia  oi)ly  of  its  prt  tlecrssor,  and  that  the  whole  appreciable 
ammonia  was  generally  contained  in  the  lirst  four  or  fivf>  tenths.  It  is  seen 
that  this  rule  as  to  the  proportional  diminuiiun  oi  the  ammonia  in  the 
fraetional  distillates  is  not  well  boroe  out  in  the  figures  of  our  Table ;  and 
although  we  do  not  call  in  question  the  fact  of  this  actual  relationship  in  an 
absolutely  iiniformly  conducted  scries,  yet  it  would  seem  that  in  practice  it 
is  not  ciisy  to  affaiu  it.  Nor  can  we  be  much  surprisp<i  rtt  the  difference  in 
the  amount  oi  ammonia  indicated  in  the  ^' total"  column  in  cases  of  dupli- 
cate analyttes,  whea  we  remember  that  each  Mai  is  the  «nm  of  the  amounti 
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•Mained  hi  four  or  five  separate  testings,  in  eftch  of  whieh  the  mintmam 
diiM  of  oboervation  is  0*25  of  a  septem  of  ammonia  at  1^,  and  that  it 

requires  ron^Jif^praMo  practicei  nnd  5?ome  dexterity  and  accuracy  of  obscr- 
vatioii,  to  avoid  a  <;reater  ranjre  of"  error.  Upon  the  whole,  theu,  considering; 
that  in  operating  upon  only  a  single  litre  of  rain-water,  the  minimum  error  of 
olwerTation»  if  any,  will  even  with  the  most  perfect  manipulation  generally 
amount  to  8  or  4  per  cent  of  the  total  ammonia  contained  in  the  water,  and 
liirther,  that  in  any  but  the  mmt  practised  and  aliilful  hands  the  error  may 
be  mtich  more  than  that  supposed — indeed  more  than  multiplied  by  the 
iiuml)er  of  t(  stm;,:- — we  were  led  to  abandon  this  srccnd  method  aUo,  not- 
withstaudiiig  ita  very  obvious  advantages  so  far  as  convenience  and  rapidiiy 
•ve  concerned.  These  objections  will  of  course  apply  with  still  greater 
Ibree  when  rains  containing  less  than  the  average  amount  of  ammonia  are 
operated  upon,  and  especially  in  the  ease  of  tlie  waters  of  springs  and  riveiti, 
the  average  amount  of  ammonia  in  which  would  seem,  according  to  M. 
lioussingault,  to  be  very  considerably  le:»6  than  in  any  rain-waters. 

In  subsequent  experimentis  therefore,  we  adopted  the  plan  of  operating 
upon  several  litres  of  water  in  the  first  instance,  reducing  the  bulk  by  suc- 
cessive distillations  to  one-half,  until  thus  brought  to  a  convenient  amount 
for  final  distillation,  and  subsequent  testing  of  incajjurcd  proportional  amounts 
of  the  distillate  in  the  manner  deseribetl  in  reference  to  Method  2.  This 
modification,  we  have  since  observed,  was  suggested  by  M.  Boussiugault 
himself,  but  it  would  seem  he  did  not  generally  adopt  it.  In  the  next  Table 
(III.)  are  given  the  results  obtained  by  this  Method  3,  in  which  8,  69  or 
12  lbs.  of  the  rain-water  were  first  operated  upon,  these  quantities,  as  the 
ct\'*e  might  be,  being  reduced  to  2^  ounces  by  successive  distillations  as 
stated  above.  This  product  was  then  finally  distilled,  and  the  distillate 
fractioned  into  quarters,  the  first  three  of  whieli  were  separately  super* 
Mturated  with  the  test-aeid  at  1^,  and  subsequently  neutralized  by  the  test- 
alkali  at  1^ 

Tabls  III. 

JMotf  8*^Distittations  to  one-half,  until  reduced  to  24  ounces,  redistilled, 

and  suceessive  quarters  tested. 


Tswl»4. 

Experiments. 

lbs.  of 
rain-water 
taken. 

SeptSQM  of  SBUDonia  at  1* 

hi 

Ammonia 

per 
million 
rain*  water. 

Months. 

quarter. 

quarter. 

3r(l 
quarter. 
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January  • 

February ' 

Marrb... 
April* 
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1 
2 
1 
2 
1 
1 
2 
1 
2 

6 
6 

3 
3 
3 
12 
12 
12 
12 

12-  5 

13-  5 
6-5 
673 
8-25 

34  50 
35-25 
16-5 
16-25 

125 

0-75 

15 

15 

075 

1  75 

225 

1*25 

100 

15 

10 

1-25 

100 

0-25 

10 

10 

10 

075 

16-25 
15-25 
925 
0-25 
925 
S7  25 
38-50 
18  75 
1800 

1  0-779 

1  0  945 
0945 
'  0*967 

-  0*469 

J 

Teatbi.  ]>er 
Water.  ,  *  »  TotaL  million. 
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1  &-0 

1-5  1  0-5 
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0-5  [  12  0 

1  0980 

*  April  checked  by  Mctliod  2. 


Digiiizixi  by  Google 


170 


RBPOBT — 1854. 


A  glance  at  the  colanmt  of  detail  of  this  Table  dearly  iiluatratet  tW  fiMi 

pointed  out  by  M.  Bou8«ingau1t,  upon  which  tiiis  method  of  dpttrmifung  the 
ammoDia  in  rain  and  other  waters  ia  based,  namely*  that  in  the  case  ot  very 
dilttta  loliilioiw  of  the  volatile  alkali,  neariy  tho  whole  of  it  paasea  over  in  the 
Hist  portiona  of  the  distilUte.   We  ob*enre,  however,  that  even  wbcfs  Um 
total  "  amount  of  ammonia  obtained  from  duplicate  specimens  of  water  is 
the  same,  or  wry  noruly  «o,        thn  quanlin^*-'  delermirifd  ifi  the  rorre^pond- 
ihg  fractiunal  parts  do  not  always  agree  60  wtfll.    Thii»  would  seem  to  ladx- 
eate  that  the  disprepanoy  is  dve  to  irregularity  io  the  diattllatioo,  rather  thaa 
to  error  of  observalioD  io  tha  testiog.  It  ia  true,  that  thia  method  of  sao- 
cessive  distillations  is  much  more  tedious  and  troublesome  than  the  methfld 
of  small  single  distillations  preferred  by  M.  Boussingault :  and  even  with  it, 
it  would  appear,  as  in  one  or  two  eases  in  Table  lll^  that  the  difference 
betwaeo  the  amountt  ofammonht  d^ennined  in  duplicatie  specioieiiaof  rua* 
water,  may  io  pnustioe  be  oeariy  aa  great  in  profmrtioo  to  the  wholet  tm  thaft 
which  is  assumed  to  be  a  not  necessarily  exceeded  range  of  error  in  the 
method  of  st'iall  siniilc  distillations.    Upon  the  whole,  hovvt>vi  r,  we  consider 
the  mudihcatiou  invoUxd  iu  this  Metliod  3»  to  be  pracUuiily  very  uupart4iat| 
and  tlM4  thia  form  of  the  proeets  of  estimattoii  by  diatillation  ia  omch  noi* 
applicable  to  thia  delicate  aul^eet  of  iiiqoiry  thfui  either  of  thote  whicdi  ws 
have  previously  adopted. 

Before  leaving  the  qtn  stion  of  mt/Aod,  it  may  ho.  well  to  rnumerato  the 
Calculated  minimitm  propurtionn  of  error  by  the  ditiereot  me^tud^,  sup{>o«ing 
that  in  Methoda  ^  and  2)  e(iuully  with  Method  1»  thia  error  would  neoeiiarily 
only  occur  once  in  a  total  estimation.  This  however  ta  not  the  case ;  for  it  is 
obviDuri,  that  in  practice  it  niij^ht  tend  in  tlte  same  direction  in  the  c$tima> 
tion  iu  each  fraction  of  the  distillate.  It  h  on  the  other  ham!  of  course  pos- 
sible^ that  the  error,  if  itexiste4)  mi^ht  be  couoterbal#pced  §mv>ng  the  several 
iteetiooa. 

TaluDg  first  Method  1,  and  supposing  one>tenth  of  the  concentrated  acid 

product  of  100  litres  of  water  to  be  finally  tested,  this  would,  on  the  average 
of  the  amounts  founc)  in  the  ruin  at  Kothamstcd,  contain  10  niilligr.= 
0*1548  grain  of  actual  uuunonia.  Assuming  also,  a^  was  iuund  in  the  prao- 
tioe  of  the  method,  that  the  degree  of  aoenraoy  eaeity  attainable  in  the  use  of 
the  acid  and  alkaline  teat  liquor»  at  10"^,  indicated  0*2  mil|igr.=CKK).il  grain 
of  ammonia,  this  range  of  error  ^vonld  obviously  amount  to  -j^th,  or  2  per 
cent,  of  the  whole  ammonia  contained  in  the  product  tested  :  and  it  should 
be  borne  in  mind,  that  »o  far  a>  the  testing  w&i  concerned,  there  was  no 
diffloulty  whatever  in  obtaining  duplicate  estimationa  which  agreed  abeolul«ly 
leather  ;  so  that  the  amount  of  error  in  a  series  was  certainly  not  niore  ia 
practice  than  that  supposed.  Tho  ditliculty  with  this  method  however  was, 
as  before  atated,  io  the  maoagament  of  auch  large  diatUlationa  in  glaai 
vessels. 

In  Metfiod  tf,  |b«t  of  Bf.  pootaingault,  OOSS  milUgr.  of  ammonia  are  tup- 
posed  to  be  determined,  and  the  amount  of  water  operated  upon  to  be  I  litre. 

The  average  amount  of  ammonia  in  1  litre  of  the  rain-*  collerted  ::t 
Rothamsred  is  about  1  milligr.,  or  O'Ol  54-  grain  ;  so  that  the  Tiiiniin  im  liinitof 
error  would  obviously  be  3*ii  per  cent,  of  the  whole  amount  in  such  a  case. 
The  average  quantity  of  ammonia  per  litre  found  by  M.  Boussingault  ia 
Uie  rain  of  the  open  country  does  not  exceed  0*8  milligr.;  in  which  case  Uie 
mininmni  error  in  estimating  to  0033  miHigr.  would  amount  to  ^th,  or 
rather  more  than  1  ju  i  t  cnt.  of  the  whole.  In  the  water  of  riverx.  the  average 
amount  oi  anuuonia,  according  to  M.  Bou^ngault,  was  uuL  quite  0*2  milligr. 
per  litre;  upon  which,  determining  only  to  the  same  amounl  at  before^  ttie 
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error  night  be  bekwten  <Uh  Mid  -^th,  or  about  16*5  ptr  Mot  of  the  whole. 

Jii  xpr{nr;'Watery  again,  M.  Boussingault  fotmd  generally  only  about  half  as 
tuucli  ammonia  as  in  rivers;  in  which  theri>rure  the  smallest  error  in  the  44* 
i«riu)Q4tioii  io  1  litre  oulyi  would  amount  to  aboi)t  ^rd  of  the  whole. 

Acoordiog  to  Method  S  again,  aMoming  Ib^t  13  Iht.  of  wi|ter  (=^bout 
litnet)  Wf$  Hied,  thia»  taking  the  average  ooropueition  of  the  Rothamsted 
ymiiWt  would  contain  about  5jt  milligr.  of  ammonia;  an4  determining  as  we 
calculated  to  do.  to  niifligr.,  the  ininimuni  error  wonUi  thus  be  about 

-y  ^Uj.fth,  or  about  O'tj  pvi  ct  nt.  of  the  vholr.  1  he  probability  of  arcuracy» 
l-herefore,  so  far  a»  the  process  uf  liijuid  testing  14  coucerned,  would  be 
gpaatly  in  lavoor  of  the  third  method,  thai  of  tneoeeuve  diatillationa. 

At  the  foot  of  Table  III,,however,  is  given  the  determination  of  ammonia  in 
the  rain  of  April  185 1,  according  to  Method  '2,  which  indicates  by  the  method 
of"  email  single  distillation  Oi)H  ammonia  per  million  of  water,  by  the  side  of 
0*967,  as  obtaiued  by  the  method  of  successive  ilistiilations ;  figures  which 
coincide  sufiioientiy  to  give  confidence  at  least  in  the  approximative  truth  of 
the  imlli  obtained  by  the  two  method*.  Thi*  brings  u«  to  a  farther  eon* 
pilloralion  of  the  proportions  of  ammonia  found  in  the  rune  fiollected  at 
H-othamstec)  by  the  different  methods,  and  of  the  actual  amounts  contained  in 
the  water  which  fell  over  a  given  area  in  ditii  rent  seasons  ;  and  also  to  a  com- 
parison of  our  own  results  wiiU  those  obtained  by  other  experimentera  in 

otiMr  looatitiflf^ 

Table  IV. — Showing  the  proportion  of  ammonia  par  mUHon  rain-water» 

and  the  lbs.  of  animoTtia  in  toe  monthly  rain  per  acre,  in  different  locali- 
ties and  seasons*  determined  by  different  «i^periment0M»  i^nd  by  different 
methods. 


lioaths. 

Aaitteiiia  per  million  xsiiMvater. 

lbs.  of  snaKknia  ytr  eoi^ 

< 

Letb- 
frann> 

berg. 

Bethsiniftwii 

Paris. 

Bothtnsted. 

laii. 

1858. 

1818. 

1884. 

1851. 

1888. 

1884. 

Banal. 

Uoussiu- 
gSuU. 

Vlcth.  1. 

Metli*8a 

y;eth.8. 

Barral. 

■  •  « 

Meth.  1. 

If  elk  S. 

Msih.8. 

January  ... 
ftbroafy  «•• 
^larch  ..•••« 

9  98 

384 
108 
M7 
8« 

0-824 
0  445 

0-  435 

1-  484 

0  745 
0-721 

1  440 

1-448 

1-309 

oasd 

0-881 

0-779 
01145 

0045 

o-ye7* 

0-499 

0-88 
0-80 

Oil 

oil 

0-40 

077 

0-55 
107 
0-95 
0-55 

0-  817 

1-  885 

1  144 

o-aso 

0-861 

0735 
0688 

0-  808 

1-  6U 

0-55 

0-47 

0  8H 
0  96 
0-57 
OXi 
0-57 
0-37 
0-15 

Jaly   

•  •• • •  ■ 

0-  76 

1-  00 
0-51 
0-45 
1*84 

August  

September .. 
October  ... 
Noveraber... 
Deoenbcr..* 

Meaui... 

3*49 

0-744 

1 148 

0-978 

om 

0-81 

0-74 

054 

024 

«  By  Method  f,M8. 

Digitizeo  by  Google 


172  ^ 


RBPOBT'1854 


In  Table  IV.  are  given, — 

The  amuunU  of  ammonia  per  million,  in  the  rain  which  fell  at  Paris 
during  several  consecutive  months  of  165I*  as  determined  by  M.  Banal; 
The  proportions  determined  by  M.  Bouasingault  iu  the  open  country  ia 

Alsac»>,  (luring  several  months  of  1852; 

The  projiortionf  in  the  rain  which  fell  at  Rothamsted  dnrincr  sevorAl  month-} 
of  1853»  in  several  eases  determined  both  by  Methods  1  and  2;  aLs>o  in  that 
of  several  months  of  1854  determined  by  Method  3. 

And  in  the  second  division  of  tlie  Table, — 

The  actual  amounts  of  ammonia  in  ibs.y  contained  in  the  rain  which  fell 
over  the  area  of  an  imperial  aero,  in  the  ease  of  each  of  the  months  exprri* 
mented  upon  by  M.  Barral  at  Faris,  and  by  ourselves  at  Rothamsted. 

Comparing  together  the  determinations  of  the  ammonia  per  million  of  the 
nuns  collected  at  Rothamsted  in  April,  May»  Jane*  Jalvt  snd  Angus!  18SS, 
made  by  both  the  Methods  1  andt2-^n  the  one  ease  dealing  with  hundred<«  of 
lbs.  of  rain-water,  and  in  the  other  with  only  30  or  GO  ounces  of  it — tlie  coin- 
cidenccs  are  such  as  to  U  ad  to  the  conchi«inn,  that  such  discrepancies  as  tVif  n- 
are,  are  due  to  manipulative  diHicullte:«  and  irregularities,  rather  tliaa  lo 
erroneous  principles  inherent  in  the  methods  themselves.  In  (he  detenoina* 
ttons  for  May  and  June,  those  made  by  "Nit  (hod  2  arc  iinlocd  notably  bdov 
those  made  by  Method  1.  But  the  obvions  deviation  from  the  regularity  in 
the  proportion  of  the  ammonia  found  in  the  different  iVactional  portion?  of 
the  distillate,  as  seen  in  the  detail  of  the  determinations  given  in  Table  lU 
compared  with  that  supposed  by  M«  Bonesingault  to  be  so  uniform,  wouM 
lead  to  greater  confidence  in  the  estimations  made  by  Method  !•  Confidence 
in  the  general  principles  of  the  various  methods  is,  however,  again  afforded 
by  a  eompari-<on  of  the  dctormination  made  in  the  rain  of  April  by  Method  :^ 
uitli  that  made  in  the  same  water  by  AJelhod  2  as  given  at  the  foot  of  the 
Table ;  the  former  giving  0*967,  and  the  latter  0*980  parts  of  ammonia  per 
million  of  the  water. 

Trusting,  then,  as  we  may  do,  in  the  general  approximative  truth  of  the 
results  obtained,  we  find,  that  taking  all  the  determinations  in  the  monthly 
rain  collected  at  liothamsted  given  in  this  Table,  an  !  whieh  apply  to  that  of 
fourteen  separate  but  consecutive  months,  the  average  amount  ut  aunuooia 
is  almost  exactly  one  part  in  a  mittion  ijf  the  rain.  The  average  of  Boos-  ' 
singault's  determinations  in  the  open  country  of  Alsace,  and  extending  over 
six  months  of  the  year  1 8.12,  from  May  to  October  inclusive,  is  seen  to  be  M 
nearly  as  possible  f  ths  of  the  amount  found  at  Rothamsted.  The  estima- 
tions of  M.  Barral,  on  the  other  hand,  in  the  rain  collected  at  Paris  during 
five  consecutive  months  of  1851,  from  August  to  December  inclusive,  give 
an  average  of  nearly  3^  parts  of  ammonia  in  a  miUion  of  rain*water;  and, 
in  subsequent  experiments,  M.  Boussingault  has  found  the  ammonia  in  tile 
rain  at  Paris  to  be  as  groat  that  observed  by  !M.  Barral.  There  can  he 
no  doubt,  therefore,  of  the  influence  of  a  large  city  teeming  with  animal  life, 
and  in  which  combustion  of  various  kinds  is  so  enormous,  upon  the  prupor- 
tion  of  ammonhi  in  the  ambient  atmosphere,  and  consequently  on  the  amount 
of  it  which  will  be  washed  down  in  the  rain. 

In  what  manner,  however,  locality,  strictly  so  speaking,  influence?;  the  actual 
amount  of  ammonia  from  surface  emanations  or  otherwise,  in  otherwise 
e(iually  open  country,  is  still  a  question.  But  in  reference  to  the  proportion 
of  it  in  a  given  amount  of  rain,  it  is  at  any  rate  interesting  to  observe,  that 
the  variations  which  we  found  in  the  amount  of  the  ammonia  in  rain  of  dif* 
ferent  but  entire  months,  when  considered  in  connexion  with  the  registered 
amounts  of  the  fall,  the  direction  of  the  irind,  and  the  general  characteia  of 
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tbe  weather^  ate  perfeetly  eoosbtent  id  kiod  with  the  results  obtained  by  ML 
SooasiDgattU  in  btt  speeial  examinations  of  nun  falling  und(  1  rlitferent  cir« 

ciiin^^tances,  of  the  water  of  dews,  of  fogs,  &c.  Thus,  M.  Boussiiigault 
always  found  a  very  obvious  connexion  between  tin-  amount  of  rain  which 
fell  in  iudividual  showers,  and  the  proportion  of  aoinionm  in  the  water  col- 
lected ;  there  being  more  ammonia  per  million  of  the  water  the  less  the 
amount  of  the  fall.  There  was  also  much  more  ammonia  at  the  commence- 
luent  of  a  shower  than  at  the  end  of  it,  and  after  u  drought  than  in  continu- 
ously rainy  weather;  though  a  comparatively  short  cessation  of  the  rain  wns 
sufiicient  aerain  notably  to  increase  the  proportion  ir)  tin;  water  collect*  d.  In 
the  water  ui  dews  and  i'ogs,  again,  he  found  tlie  piupux  liuu  of  ainuioiuu  was 
▼ery  high. 

From  the  above  facts  it  would  seem,  that  the  pn^rtion  of  ammonia 

found  in  the  aqiieou<i  deposits  from  the  atmosphere  was  greatly  dependent 
on  the  amount  of  those  deposits  ;  or,  in  olher  u  cn-ds,  on  the  dogroe  in  which 
they  diluted  the  soluble  matters  brought  dowu  by  them  from  the  utiuusphere. 
Tumuig  now  more  directly  to  the  evidmee  of  our  own  Bgures  in  reference 
to  these  pobts,  it  is  at  once  obvious*  that  the  period  of  the  year  has  of  itself 
no  direct  influence  on  the  proportion  of  ammonia  in  the  rain;  for  we  find 
that  this  is  three  timrs  as  great  in  the  water  of  May  18,53  as  in  that  of  May 
1854;  the  proportion  iuund  in  the  latter  being  the  lowest,  and  that  in  the 
ibnncr  nearly  the  highest,  in  our  entire  series  of  experiments.  And  that  this 
was  directly  due  in  great  part  merely  to  dilution,  is  obvious  from  the  facti 
that  whilst  there  was  comparatively  little  difference  in  the  metnal  amount  of 
ammonia  brought  down  over  a  given  area  in  the  two  cases,  yet  with  the 
Bmd\\ propurliun  oi  ammonia  in  tif  rain  of  INIay  J  854,  the  fall  was  nearly 
three  times  as  great  as  in  May  lb;31^.  The  largest  proportion  of  ammonia 
throughout  the  entire  series  was,  however,  in  December  1858;  and  here  U 
vffxs,  that  we  had  also  the  smallest  fill  of  rain  among  the  whole  fourteen  months 
submitted  to  experiment.  But  again,  with  this  very  large  proportion  of 
ammonia  per  million  of  the  rain,  there  was  during  this  month  of  December 
18^3t  as  is  seen  in  the  second  division  of  the  Table,  very  nearly  the  smallest 
adital  amount  of  ammonia  washed  from  the  atmosphere  of  any  case  in  our 
aeries.  Bearing  in  mind  these  facts,  it  will  be  only  what  would  be  espectedi 
that  we  find  the  highc-'t  proportion  of  ammonia  with  prevailing  northerly 
and  (easterly  winds,  and  the  lowest  with  prevailing  southerly  and  westerly 
ones  ;  but  since  the  former  are  generally  coincident  with  a  low,  and  the 
latter  with  a  high  amount  uf  ram,  any  supposed  material  intiueuce  of  the 
direction  of  the  wind  might  probably  much  more  properly  be  referred  to  the 
amount  of  tlie  fall,  or  in  other  words,  to  the  degree  of  dilution. 

In  the  same  manner,  since  «ith  storms  we  have  frequently  a  considerable 
total  fall,  whilst  with  d(  \v:i,  mists,  and  fogs,  the  aqueous  deposition  is  com- 
paratively small,  any  direct  influence  which  the  conditions  of  atmosphere 
involved  in  these  statrs  of  the  weather  might  have  (apart  from  those  inherent 
in  the  more  general  character  of  the  season,  or  of  locnd  circumstances),  either 
upon  the  formation,  or  emanation,  or  the  slow  or  rapid  condensation  of 
ammonia,  or  upon  the  lessening  of  its  amount  by  its  conversion  into  nitric 
acid,  is  not  at  once  obvious  on  the  face  of  the  figures  of  the  Table.  8till,  a 
careful  consideration  of  our  notes  as  to  the  general  character  of  the  weather 
of  the  different  months,  taken  in  connexion  both  with  the  pioportioo  of 
ammonia  in  the  water  eoUeeted,  and  with  the  total  amount  of  it  brought 
down  at  different  seasons  over  a  given  area  of  laud,  seems  to  indicate  that 
the  i»ri  \  alenee  of  thunder-storms  has  not  of  itself  the  tendency  to  increase 
the  amouut  of  nitrogen  bruugiit  dowu  in  the  form  of  ammonia.    And,  even 
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fli|»poiiiig  tiiAt  the  fNiquent  occurrence  of  ttomii  during  the  WftnMT  MNWIlii 
were  fbund  to  be  eoJDeidenl  with  e  large  eelaal  deporitloB  of  mmiMtk,  fk 

inight  still  be  a  queitioB  whether  shch  a  re«ult  were  not  dependent  on  other 
chararfprs  of  the  season*  or  the  renditions  of  the  lower  strata  of  fhr  atmo- 
spher(\  their  connexion  with  the  surface,  rather  than  upon  those  ot  the 
higher  strata,  or  the  circumstances  more  directly  leading  to  the  developn)«ot 

of  tlie  •Mtme*  Al  mtj  rate  <t  is  worthy  of  reimrki  that  la  the  «mMIi  0 
May  1864,  whieh  was  eharaoteriied  by  the  occurrerict  of  many,  and  SMM 

very  hffivy  thiinder-stornia,  and  hv  three  time^^  thr  fall  f»r  rain  of  the  ror- 
re^pondiiii:  montli  of  185Ii,  wo  have  still  a  lefs  total  deposition  ot  auanionia 
over  a  given  area,  than  in  either  May  1853)  or  in  the  average  of  the  other 
months,  the  lain  of  whieh  was  ezperimeDtoid  apon:  and,  with  regard  to  UNI 
teflamee,  on  the  other  hand,  of  the  minor  aqileous  depositione  upori  the 
amount  of  ammonia  deposited,  our  notes  and  figures  do  not  .«howany  incresse 
in  the  eMual  amount  or  ammonia  5»o  deposited,  whicfi  could  be  attributed  to 
them  irrespectively  of  other  circumstances,  but  rather  that  their  more  dir&cl 
effect  is  upon  the  proportion  of  the  ammonia  to  the  generally  leas  aetnal 
inonat  or  WiMr,  as  already  poioied  out  But,  whilst  the  proporHoB  of 
ImBionia  per  million  of  the  water  collected  is  thus  seal  to  depend  more  oo 
the  mere  amount  nf  the  fall  than  on  tho  period  of  the  year,  it  mnst  ob^Monaly 
at  the  same  time  be  mainly  influencrd  l>v  tht  total  anionnt  of  nmnioing 
actually  brought  down  over  a  given  area;  and  this  again  would  seem  to 
Imyo  little  direet  or  uniform  eonnexion,  either  with  the  amount  of  tiie  firil,  or 
.  with  the  period  of  the  year  merely.  Thus,  as  already  stated,  with  three  times 
ns  ninch  rairj  in  May  IHoi  as  in  May  185'i  wo  luive  nrnrly  the  snme.  or  pven 
rather  less  total  ammonia  deposited,  with  the  larger  tali :  and  n^raii).  com* 
paring  the  results  of  March  and  April  1853  with  those  of  the  same  months 
•r  18M,  althoegh  it  Is  true  that  hi  these  cases  we  bare  the  larger  told 
amoont  of  ammonia  bnmght  down  with  the  liu^er  fall  of  rain,  It  hi  seen  thU 
there  is  in  March  1854  only  one-seventh,  and  in  April  1854>  only  one-fifth, 
as  much  actual  ammonia  deposited  over  a  given  area  a«i  in  the  corresponding 
months  of  1853*  It  is  then,  as  above  alluded  to,  upon  other  circumstances 
than  either  the  amount  of  the  fall  or  the  period  of  the  year,  that  the  amouat 
of  anfldonlo  broaght  down  by  the  aquooue  deposits  ftom  the  almosphera 
Mlaly  depends. 

Turning  to  the  more  direct  Application  of  the  fignrefs  to  an  imprortant  njrri- 
cultural  consideration,  it  may  be  stated  that  the  amount  of  nitrofffn  w  Inch 
oor  experiments  showed  was  brought  down  lu  actual  solution  from  ti^e  atmo- 
iphera  in  the  form  of  ommowfo,  was  adequate  to  supply  bat  a  small  proporties 
of  the  average  annoal  amount  of  it  oootalned  in  the  prodoee  of  a  eontiiraoarif 
tinmanured  plot  of  grnnnd.  Wc  mtist  srrk  thnrpfore  for  some  other  source 
of  the  nitrogen  in  mir  unmanured  crops,  than  that  whieh  is  brought  down  in 
rain,  and  in  the  minor  aqueoUB  deposits  trom  the  atmosphere,  in  the  form  oj 
Mmofttei  sttd^withMI  hem  mrtsfing  isle  the  question  of  the  power  of  the 
•oU^  or  of  the  plants  tliamstlfESi  to  take  up  the  ammonia  or  other  oilrogOMM 
eompoonds  from  the  atmosphere,  independently  of  the  amounts  which  woaM 
be  brought  down  in  direct  solution  in  wat<>r,  there  !»eem^  to  be  ^ood  ground 
for  supposing,  that  another  compound  oi  nitrogen,  namely  nitric  arid,  is  a 
more  liberal  supplier  of  nitrogen  to  plants  from  airoosphertc  sources,  tiian 
•fOB  aiBflSoola  itseli; 

Although,  as  has  been  already  mentioned,  various  eiperimenters  Imva 
detected  nitric  ncid  nr  nitrates  in  rain-water,  yet  it  is  tn  M  Rnrral  that  we 
are  indebted  tor  tlio  tirst  ([uantitative  estimations  of  nitric  acid  in  rain-^vater 
whioh  could  lead  to  the  suppoeiiioo,  tiiat  tius  is  proljabiy  an  important 
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BKtilitl  or  dinwlM  umrm  of  supply  of  nitrogen  available  for  the  growth  of 

plants:  and  scanty  as  it  yet  is,  still  our  daily,  increasing  knowledge  as  to 
the  occurrence  ami  properties  of  ozone  tends  to  eniianee  the  probabiHty  of 
»uch  a  view,  it  was  beoee  a  chief  object  of  this  investigation  to  ilet^rmiue 
^bm  qoaiitilie*  of  tlw  nitric  add  a*  well  as  of  the  ammonia*  in  the  raios  col- 
iaelad  at  Rotbamited,  and  to  estimate  from  these  the  anm  of  the  nitrogen 
anppUed  by  liotb,  in  relation  to  the  average  amount  of  it  yielded  in  oar 
iinmanured  crops.  Unfortunately,  however,  in  oonacquence  of  the  tlifficiilties 
coi»necteti  witli  tlit  ijuantitative  estiinaiion  of  very  small  amounts  (  t  nitric 
acid,  aud  especially  owing  to  the  existence  of  nitrogenous  impurity  iu  some 
of  the  re^agents  employed,  though  in  proportions  which  for  many  purpoaM  of 
aaalyais  would  be  immaterial,  the  reanlts  arrived  at  on  this  head  are  hj  no 
nirnns  satisfactory  or  coDclttsive»  Of  fuch  as  to  Justify  a  reoord  of  the  nane» 

rical  results  »;btained. 

The  process  adopted  was  as  loiiows.    Large  quantities  of  the  rain-water 
were  evaporated  with  an  alkaline  carbonate  several  times  to  dryness,  and  the 
■olid  feeidue  was  carefolly  collected  and  wdgbed  after  drying  atSlS^  The 
per-centage  of  nitrogen  in  thin  solid  matter  was  then  sought  to  be  deter* 
mined  by  Dumas'  direct-volame  method  of  combustion  witft  oxide  of  copper, 
^ot  only,  however,  were  the  results       duplicate  analyses  much  more  dis- 
crepant than  they  should  have  been,  but  the  actual  amouut^i  ui  nitrogen  indi- 
cated were  iu  some  cdses  so  exceedingly  high,  that  •uapiclon  was  raiaed  at 
to  Uie  purity  of  the  re-agents  employed;  and  it  afterwards  appeared^  that 
the  oxide  of  copper,  which  had  been  prepared  from  the  nitrate^  was  not  free 
from  compounds  of  nitrof^on  which  yielded  it  up  in  the  combustion.  But 
Independently  of  tiie  error  which  may  have  arii^eu  from  this  cause,  it  must 
be  admitted,  that  the  process  itself  is  not  well  calculated  to  attain  the  accu- 
racy requisite  In  such  an  investigation  t  and  In  faot*  that  an  aceoratd  method 
for  the  determination  of  small  qaantities  of  nitrogen,  or  rather  of  nilrie  aou^ 
is  still  a  great  desideratum. 

We  repeat,  then,  that  for  the  reasons  stated,  we  r<  tViun  from  recording  the 
Dumencal  results  yet  obtained  in  regard  to  the  amount  ot  niirie  acid  in  the 
waters  examined;  nor  can  we  with  fall  confidence  rely  even  upon  their 
general  indications,  in  the  discussion  of  the  important  questions)  with  a  view 
to  the  elucidation  of  which  this  investigation  was  chiefly  undertaken,  and  to 
which  we  still  hope  to  recur  on  some  future  occasion.  After  these  pre- 
cautionary observations,  however,  we  may  mention,  that  if  the  indications  of 
our  nitric  acid  determinations  may  be  trusted  at  all,  it  would  appear  that 
whibt  the  per-ceutage  and  actual  amount  of  ammonia  might  be  less  in  the 
rain  of  thunder-storms,  and  when  there  is  a  large  fidl  of  rain,  the  amount  of 
nitric  acid,  on  the  other  hand,  is  probably  increased  iiTKlrr  the  iiiflurnce  of 
storms.  The  results  too  would  further  lead  to  the  ci  inclusion,  tiiat  the  amount 
of  nitrogen  brought  down  by  the  rain  in  the  f&rm  of  nitric  acid,  was  con- 
rideiably  greater  than  thai  so  deposited  in  the  form  of  ammtrnku  On  this 
point  again,  but  without  relying  confidently  on  the  indication}  it  may  still  be 
interesting  to  observe,  that  with  the  very  small  amount  of  ammonia  brought 
down  in  tfio  rain  of  the  winter  and  spring  months  of  1853-54',  so  far  as  tiiey 
were  examined,  and  which  were  succeeded  by  such  an  abundant  harvest,  the 
nitric  acid  rei»ulu»,  taking  them  as  they  stand,  show  a  much  higiier  amount 
than  usual  in  the  months  in  question.  It  Is  true,  that  a  study  of  our  Meteor- 
olo^cal^ables  Is  sufficient  to  show  that  other  and  more  obvious  and  mea- 
surable climatic  conditions  materially  conduced  to  such  a  favourable  result. 

In  conclusion,  since  there  can  be  no  doubt,  that  nitrnte*^,  applied  as  manures, 
greatly  enhance  the  growth  of  plants  by  virtue  of  the  nitrogen  they  contain, 
any  amount  of  nitrogen  brought  down  from  the  atmosphere,  in  the  form  of 
nitric  add»  must  be  oonridered  to  have  aa  tmportftiit  hmaenee  on  TSjgetntioo. 
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Herrinff  PUhery  averaget  of  Wtck  DiHnet, 

Letter  (o  John  (Jleyhtfrnt  E^fj- 

Office  for  the  Fisbehes, 
Wick,  9ad  July,  1S5S. 

Sir,— Afl  desired  in  your  note  of  to-day,  I  beg  to  give  yon  the  Herriag 
Fishery  averages  of  Wick  District  for  the  seven  years  ending  1854s  to  jasta* 
position  with  those  for  the  seven  yeare  ending  1824  (the  earliest  year  thos 
pinhraccd  being  the  first  io  which  the  records  of  this  Office  exhibit  the  oom- 
t)er  of  boatnk  employed). 

In  r^ard  to  the  netting  by  which  the  averages  of  those  periods  respect- 
ively were  obtained,  I  find  that  the  average  sixe  of  a  boat's  train  in  the  yean 
1818-^  was  about  one-half  of  the  average  size  of  that  in  the  years  184H-5l^ 

Af  you  are  anxious  to  Ikivp  t^is  information  with  the  least  possiblo  delay, 
it  fortunate  that  your  paper  ou  the  "Fluctuations  in  the  Herring  I'isheries" 
had  luduccd  me,  vvitii  the  view  of  acquainting  myself  as  thoroughly  as  pos- 
sible with  the  history  of  the  fishery  of  this  important  district*  to  make  the 
necessary  investigation  and  calculations  previously. 

I  am,  Sir,  yoor  most  obedient  Servant, 

\V.  RusiiKLi^ 

Wich  District  Fishery  Averages  referred  to. 


Year. 

Number  of 
boat*. 

Avemire  per 
boat. 

Vcar. 

Number  of 

Avera^  per 

Cran*. 

Craas. 

J818 

482 

136 

1848 

822 

131 

1819 

G09 

133 

1849 

800 

160 

1820 

604 

148 

1850 

804 

121 

1821 

595 

123 

1851 

1000 

1301 

1822 

yjb 

1852 

1020 

911 

123 

1853 

1002 

134 

1 

625 

1234  1 

1854 

936 

i»  1 
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Br}'9un  (.\.)  on  a  curious  structure  in  the 

Silurian  slates  of  Peebleshire,  2R. 
Buckman  (Prof)  on  two  elephants'  tusks 

found  in  the  Stroud  Valley,  Gloucester, 

ZS;  on  coal  dt  positsin  West  Virginia,  f6. 
Buck  ton  (G.  Bowdler)  on  the  application 

of  cyanide  of  potassium  to  killing  in- 
sects for  Uie  cabinet,  iiifi. 
Buxton  (David)  on  the  census  of  the  deaf 

and  dumb  in  1851,  L32. 
Bverly  (Isaac)  on  the  fauna  of  Liverpool, 

llilL 

Calculating  machine,  on  a  new,  1. 

Calvert  (I'rof  F.  C.)  on  the  physiological 
properties  of  carbazotic  acid,  65 ;  on 
the  action  of  gallic  and  tannic  acids  on 
iron  and  alumina  mordants,  ;  on  the 
action  of  citric,  tartaric,  and  oxalic 
acids  on  cotton  and  flax  fibres  under 
the  influence  of  dry  heat  and  pressure 
of  steam,  (>5^ 

Calvert  (John)  on  the  supply  of  gold  from 
Australia  and  from  English  rocks,  133. 

Caoutchouc,  on  some  peculiarities  disco- 
vered in  liquid,  S(L 

Carpenter  (P.  P.)  on  land,  fresh  water, 
and  marine  shells  obtained  in  sinking 
a  well  on  the  banks  of  the  .\von,  IS; 
list  of  four  hundred  and  forty  species  of 
shells  from  Mazatlan,  107. 

Carpenter  (Dr.  W.  B.)  on  the  derelopmfnt 
of  the  embryo  of  I'urpura  lanilhis,  luS. 

Caucasus,  on  the,  and  parts  of  the  Crimes, 
•  121. 
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Cavan,  on  the  Silurian  anthracite  of,  95. 

Cay  Icy  (Arthur)  on  the  solution  of  cubic 
and  biquadratic  equations,  L 

Cells,  on  the  physiolofry  of,  1 10. 

Chacomac  (M.)on  solar  spots  and  feeculie, 
and  their  true  causes,  19. 

Chambers  (Robert;  on  the  great  terrace  of 
erosion  in  Scotland,  and  its  relative 
date  and  connexion  with  glacial  phse- 
nouiena,  7Sj  further  observations  on 
facial  pheenoroena  in  Scotland  and  the 
north  of  England,  7SL 

Chanter  (John)  on  the  oeconomical  work- 
ing of  steam  boilers,  147. 

Charcoal,  on  mineral,  &tL 

Charlesworth  (Kdward)  on  several  new 
vertebrate  fossils,  80, 

Chemistry,  &L 

Cheshire,  statistics  of  poor  relief  and 
movement  of  population  in  the  com- 
mercial district  in  the  hundred  of 
Wirral,  142. 

Chimneys,  on  a  lightning  conductor  for, 

Chronometers,  on  the  variation  in  the 
rates  of,  21L 

Clare,  on  annelid  tracks  from  the  repre- 
sentatives of  the  millstone  grits  in  the 
county  of,  86, 

Clay  (Rev.  John)  on  the  effect  of  good 
and  bud  times  on  committals  to  prison, 

Clay  (William)  on  the  large  fly-wheel 
erected  at  the  Mersey  Iron-works,  Li- 
verpool, T47;  on  a  machine  used  for 
rolling  taper  iron,  ib. 

Ciegbom  (John)  on  the  fluctuations  in 
the  herring  fisheries,  13 1.  176. 

Climate  of  Southanipton,  on  the,  22. 

Coal,  on  the  production  of  sulphurous  acid 
gas  from  the  combustion  of,  Z5;  on 
de|K)sits  of,  in  West  Virginia,  78 ;  on 
the  occurrence  in,  of  peculiar  vegetable 
organisms  resembling  the  sporangia  of 
Lycopodium,  2Zj  on  the  nature  of  the 
Torbauc  Hill  and  other varieticti of,  11^2. 

Coinage,  on  decimal,  135.  142 ;  on  the 
different  plans  which  have  been  pro- 
posed of  decimal  accounts  and,  1 13. 

Collodion  negatives,  on,  ILL 

Colour,  on  associations  of,  and  relations 
of  colour  and  form  in  plants,  98;  on 
some  traces  of  harmonious,  in  plants, 
and  the  plumage  of  birds,  101 . 

Compass,  on  a  graphic  method  of  correct- 
ing the  deviations  of  a  ship's,  i^;  on 
the  changes  of  the  action  of,  in  iron 
ships,  on  the  inefficiency  of  the 
aids  of  science  at  present  in  connexion 

.  with  the,  of  iron  snips,  ^ 


Copper,  on  the  chemical  examination  of 
some  alloys  of,  and  zinc,  QZt 

Corn,  on  the  current  price  and  the  cost 
price  of,  in  England,  during  the  last 
ten  years,  134. 

Cotton  fibre,  on  the  action  of  citric,  tar- 
taric, and  oxalic  acids  on, 

Crania  of  the  ancient  Britons,  on  the  forms 
of  the,  12L 

Craters,  on  the  stnictnre  of  lunar  volca^ 
nic,  91. 

Cretaceous  formation,  on  the  occurrence 

of  a  true,  in  the  South  of  Africa, 
Crimea,  on  parts  of  the,  124. 
Crosse  (Andrew)  on  the  apparently  me* 

chanical  action  accompanying  electric 

transfer,  GQ^ 
Crystals,  on  measuring  the  absorption  of 

polarized  light  in  doubly  refracting,  lH; 

photogenic  drawings  of  saow,  seen  in 

Jan.  1854,  SiL 
Crustacean  impressions  from  the  trias  of 

Dumfrtes-shire,  on,  SG^ 
Cull  (Richard)  un  the  ethnological  value 

of  the  results  of  philological  inquiry, 

126  ;  description  of  three  Esquimaux 

lately  exhibited  in  London,  ib. 
Culley  (Mr.)  on  the  transmi.ssion  of  time- 

si^als  through  the  electric  telegraph 

wires  in  connexion  with  the  observatory 

at  Greenwich,  148. 
Cumming  (Rev.  J.  G.)  on  some  of  the 

more  recent  changes  in  the  area  of  the 

Irish  Sea,  STL 
Cunningham  (John)  on  the  submarine 

forest,  Leasowe,  &I  ;  on  ventilation  of 

ships,  Hfi;  plan  for  reefing  topsails. 

Currency,  on  the  laws  of  the,  IM ;  on  a 
method  of  substituting  francs  and  cen- 
times for  the  present  English  metallic 
currency,  146. 

Currents,  on  the  heating  effects  of  secon- 
darv, 

Danson  (John  Towne)  on  the  current 

f trice  and  the  cost  price  of  corn  in  Eng- 
and  during  the  last  ten  years,  as  illus- 
trating the  value  of  agricultural  statis- 
tics, liL 

Davies  (J.  A.)  on  the  decomposition  of 
magnesian  limestone  at  Brods worth,  QfL 

Davis  (Joseph  Barnard)  on  the  forms  of 
the  crania  of  the  ancient  Britons,  127. 

Day  (W.)  on  the  ceconomical  working  of 
steam-boilers  and  furnaces,  by  the 
saving  of  fuel,  with  a  more  speedy 
command  of  steam,  149. 

Deaf  and  dumb,  census  of  the,  in  1851, 
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De  Colmar  (M.  T.)  on  a  new  arithmo- 
meter, or  calculating  mnchine,  1. 

Dee  and  Mersey,  on  a  geological  section 
from  the  island  of  Little  Eye  across 
the  peninsula  between  the  estuaries  of 
the,  fifi. 

Diamagnetic  force,  on  the,  LI* 
Dickie  (Dr.)  on  associations  of  colour  and 
relations  of  colour  and  form  in  plants, 

Dirck«(H.)on  the  prevention  of  boiler 
explosions,  149. 

Dock,  on  an  iron  floating  gravinp",  Tfi3. 

Dove  (M.)  on  some  stereoscopic  phasno- 
mena,  9 ;  on  nn  apparatus  for  ellinti- 
cally-polarized  light,  ib. ;  on  a  method 
of  measuring  the  absorption  of  polar- 
ized light  in  doubly  refracting  crystals, 
10;  on  the  distribution  of  rain  in  the 
temperate  zones,  28. 

Drew  (John)  on  the  climate  of  South- 
ampton, 2fi. 

Dubusca  (M.)  on  an  apparatus  for  show- 
ing all  the  phienomena  of  light,  liL 

Dumfries-shire,  nn  crustacean  impressions 
from  the  trias  of,  Bfi. 

Earth,  experiments  on  the  movement  of 

the,  by  means  of  the  gyroscope,  4fi* 
Ecuador,  on  the  eastern  territory  of  the, 

121L 

Edwards  (Dr.)  on  collodion  photographs 

of  the  moon's  surface,  fifi, 
Egerton  (Sir  Philip)  on  an  ichthyoid 

fosnil  from  India,  S2j 
Ehrenberg  (Prof.)  on  the  discovery  of 

microscopic  shells  in  the  lower  Silurian 

rocks,  8iL 

Eldridge  (J.)  on  a  new  washing  machine, 
Ltfi. 

Electric  transfer,  on  the  apparently  me- 

chnnical  notion  accompanying,  fifi. 
Electrical  battery,  on  a  new,  LL 
Electricity,  2. 

Elephants'  tusks  fmmd  in  the  Stroud 
Vallcy»  Gloucester,  on,  2&. 

England,  on  the  palaeozoic  system  of,  ; 
on  the  current  price  and  the  cost  price 
of  corn  in,  during  the  last  ten  years, 
13  i ;  on  telegraphic  commuiiication 
between  .America  and,  H7. 

Equations,  on  the  solution  of  cubic  and 
biquadratic,  L 

Erosion,  on  the  great  terrace  of,  in  Scot- 
land, and  its  relative  date  and  con. 
nexion  with  glncial  phienomena,  ZS* 

Esquimaux,  description  of  three,  exhi- 
bited in  London,  l2iL 

Ethnological  value  of  the  results  of  phi- 
lological inquiry,  on  the,  12^ 


Ethnolog}',  126;  of  the  LiveTpool  di- 
strict, \'29  ;  on  the  early,  of  Britain,  1  ^O. 

Ethyle,  on  the  physiological  propcrtie»  of, 
ZiL 

Etruscan  question,  notes  on  the,  L2d. 

Eye,  on  pictorial  and  photoehromatic  im- 
pressions uu  the  retina  of  the  human, 
12, 

Faeculfp,  on,  Lfi. 

Fairbairn  (W.)  on  the  density  of  varioas 
bodies  when   subjected  to  mormons 

compressing  ft»rces,  liH;  on  the  ron- 
suniption  of  fuel  and  the  preveistion  of 
smoke,  149 ;  on  the  solidification  of 
bodies  under  great  pressure,  ib. 

Fauna  of  Liverpool,  on  the,  1Q7. 

Fcli«,  on  a  supposed  new  species  of,  1 13- 

Fergusson  (J.)  on  the  site  of  the  Holy 
Septilchre  at  Jenisjilcm.  117. 

Ferrit^ro  (M.)  on  photographs  upon  al. 
bumen, 

Fevrier  (General),  extract  from  the  MS. 
notes  of  travels  of,  in  Central  Asia, 

I'j.'i 

Findluy  (A.  G.)  on  arctic  and  antarctic 
currents,  and  their  connexion  with  the 
fate  of  Sir  John  Franklin,  1 1 7. 
Firs,  on  the  morphology  of,  QiL 
Fisher's  Venetian  screw  propeller,  oo, 
]AL 

Fisheries,  on   the  fluctuations   in  the 

herring,  134.  Hfi, 
Flax  fibre,  on  the  action  of  citric,  tartaric 

and  oxalic  acids  on, 
Fluids,  on  the  motion  of,  OIL 
Foliation,  on  the,  of  some  metamorphic 

rocks  in  Scotland,  82^ 
Food,  on  the  equivalency  of  starch  and 

sugar  in,  ZiL 
Foraminifera.  on  the  British  species  of, 

m. 

Forbes  (David)  on  the  chemical  exami- 
nation of  some  alloys  of  copper  and 
zinc,  61;  on  the  occurrence  and  che- 
mical composition  of  some  minerals 
from  the  south  of  Norway,  ib. 

Forbes  (Prof.  Edward)  on  the  foliation  of 
some  metamorphic  rocks  in  Scotland, 
82 ;  on  some  points  connected  with  the 
Natural  History  of  the  Azores,  IM^ 

Forest,  submarine,  of  Leasowe,  on  the, 
EL 

Fossils,  on  several  new  vertebrate,  80j 

on  ichthyoid,  from  India,  82. 
Foucault  (M.  L.),  nouvelles  rxpfncntys 

sur  le  mouvement  de  la  terre  au  mo^reo 

du  gyroscope,  56^ 
Fowler  ( Dr.)  on  literary  and  philosophical 

pursuits  as  conducive  to  longerity, ILL 
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Franklin  (Sir  John),  on  arctic  and  ant- 
arctic currentji,  and  their  couuexion 
with  the  fate  of,  117. 

Franklin  (Jncob  A.)  on  decimal  coinage 
and  accounts,  showing  the  impractica- 
bility of  the  franc  or  tenpenny  nnit, 
135. 

Freund  (Dr.  W,)  on  the  Etruscan  ques- 
tion, 12fi. 

Fuel,  on  the  ceconomical  working  of 
steam-boilers  and  furnaces,  by  saving 
of,  H9 ;  on  the  cou<<nniption  of,  ib. 

Furnace*,  on  the  oBcononiicnl  working  of, 
by  the  saving  of  fuel,  149. 

Fusion  of  different  substance?,  on  the 
effect  of  pressure  on  the  temperature 
of,  !±L 

Fly-wheel,  on  the  large,  lately  erected  at 
the  Mersey  Iron  Works,  147. 

Gabriel  (Edmund),  letter  to  Lord  Cla- 
rendon on  the  arrival  of  Dr.  Living- 
ston at  Loanda,  1 19. 

Gale  (Capt.  S.)  on  the  shortest  routes  to 
South  Australia,  L2£L 

Garden  (('apt.)  on  the  occurrence  of  a 
true  cretncroua  formation  in  the  south 
of  iVfriia,  8ii. 

Gas,  on  the  production  of  sulphurous 
acid,  from  the  cotnbufltton  of  coal,  2JL 

Gassiot  (J.  P.)  on  the  beating  eifect^  of 
secondary  currents,  68. 

Geography,  1  Ifi. 

Geology,  Zfi;  of  India.  S3. 

Germany,  on  the  palaeozoic  rocks  of,  87. 

Geysers  of  Iceland,  on  the  cause  of  the 
phfl^nomena  exhibited  by  the,  73. 

Gibson  (Mr.)  on  a  machine  intf^nded  to 
prevent  accidents  in  mines,  1.^0. 

Gilbart  (J.  W.)  on  the  laws  of  the  cur- 
rency, at  exemplified  in  the  circulation 
of  country  bank  notes  in  England  nince 
the  passing  of  the  act  of  18  i  I,  13fi. 

Gilbert  (Dr.  J.  H.)  on  the  equivalency 
of  starch  and  sugar  in  food,  ZQ ;  on  the 
amounts  of,  and  methods  of  estimating, 
ammonia  and  nitric  acid  in  rain  water. 

Glacial  phtrnomma,  on  th«*  g^cat  terrace 
of  erosion  in  Scotland,  and  it<i  relative 
date  and  connexion  with,  IR^ 

Glaciers,  on  the  former  probable  existence 
of  palaeozoic,  9 ) ;  on  the  thickness  of 
the  ice  of  the  ancient,  of  N.  Wales, 
94 ;  in  the  oiTtic  regions,  L2tL 

Gladstone  (J.  H.)  on  a  method  of  analy- 
sis applicable  to  the  quantitative  esti- 
mation of  nitric  and  acetic  acid',  68 ; 
on  the  fluorescence  exhibited  by  certain 
iron  and  platinum  salts,  ib. 


Glaisher  (James),  photogenic  drawings 
of  snow  crj'stals,  as  seen  in  Jan.  1804, 
.30. 

Glass,  on  the  influence  of  coloured,  on 
the  growth  of  plants  in  sea-water,  103. 

Glasj  cells,  on  an  easy  method  of  making 
thin,  for  mounting  microscopic  objects 
in  fluid,  IL 

Gold,  on  the  supply  of,  from  Australia 
and  from  English  rocks,  133;  on  the 
treatment  of  abandoned  workings  of 
the  Australian  gold  fields,  142 ;  ex- 
changeablo  value  of,  in  this  country,  if 
it  has  fallen  below  its  former  level, 
owing  to  the  discoveries  within  the  last 
six  years,  113 ;  on  the  influence  of, 
on  the  progress  and  direction  of  British 
exports,  145. 

Graham  (Prof)  on  the  concentration  of 
alcohol  in  Sommcring's  experiments^ 
69. 

Grantham  (J.)  on  Cunningham's  plan 
for  reefing  topsails,  150;  on  Fisher's 
Venetian  screw  propeller,  ;  on  a 
high-level  railway  for  the  Liverpool 
docks,  ib. 

Gray  (Mr.)  on  vulcanized  india-rubber 
springs  to  adjust  the  compass,  to  pre- 
vent the  action  of  the  needle  being  in- 
fluenced by  the  motion  of  the  ship, 
1.51. 

Greenough  (G.  B.)  on  the  geology  of 
India,  iil^ 

Greg  (Mr.)  on  meteorolites  and  asteroids, 

liL 

Grits,  millstone,  on  annelid  tracks  from 

the  representatives  of  the,  in  the  county 

of  Clare,  B!L 
Gunpowder,  on  the  application  of  the 

voltaic  battery  to  the  ignition  of,  18. 
Gyroscope,  sur  le  mouvcment  de  la  terre 

au  moyen  du,  5(L 

Hamilton  (Sir  W.  K.)  on  an  extension  of 
quaternions,  1^ 

Hamilton  (Dr.)  on  the  lake  Aulaga  and 
its  drainage  in  the  desert  of  Caranjas, 
in  Bolivia,  I'.'O. 

Hamilton  (G.)  on  the  result  of  experi- 
ments on  the  preservation  of  fresh 
meat,  69. 

Harkness  (Prof.)  on  crustacean  impres- 
sions from  the  trias  of  Dumfriea-shire, 
86;  on  annelid  tracks  from  the  re- 
presentatives of  the  millstone  grits  in 
the  county  of  Clare,  ib  ;  on  mineral 
charcoal,  ib. ;  on  the  anthracite  deposits 
and  vegetable  remains  occurring  in  the 
lower  Silurians  of  the  south  of  Scot- 
land, ib. 
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Hartiuip  (Jolm)  on  (Ue  variation  in  the  { 
rates  of  chronometer*,  20^  i 

Hawkes  (William)  on  the  strength  of  iron  | 
after  repeated  meltingf,  151.  | 

lleat,  2 ;  on  mechanical  antecedents  of,  | 
59. 

HenderMn  (Andrew)  on  ocean  steamers 
and  clipper  ships,  152. 

Hcnslow  (Prof.)  on  the  adornment  of  an  j 
African  djtss,  99. 

Herring  fisheries,  on  the  fluctuations  in 
the,  13iil2iL 

Highley  (Snmuel)  on  the  management  of  , 
some  diilicuU  .<vibjects  in  the  applica-  ! 
tion  of  photography  to  science,  ;  on  j 
the  means  of  applying  photography  to  I 
war  purposes  ni  the  army  and  navy,  | 
I(L  ^  , 

Holy  Sepulchre  at  Jerusalem,  on  the  site  i 
of  the.  117. 

Hopkins  (W.)  on  the  effect  of  pressure 
on  the  temperature  of  fusion  of  differ-  | 
ent  substances,  iZ. 

How  (Henry)  on  the  hyposulphites  of 
the  organic  alkalies,  JO. 

Hoylake  antiquities,  notices  of  the,  129. 

Htiggate,  on  the  meteorology  of,  3dL 

Hull  (Edward)  on  a  ge()lo;;ical  section, 
from  the  island  of  Little  Eye  across  the 
peninsula  between  the  estuaries  of  the 
Dec  and  Mersey  to  the  cast  of  Liver- 
pool, 

Hume  (Rev.  Abraham)  on  the  ethnology 
of  the  Liverpool  district,  with  notices 

of  the  Hoylake  nnliquittes,  129 ;  on 
the  education  of  the  poor  in  Liverpool, 
IM. 

Huxley  (1\  Hj  on  the  vascular  system  of 
the  lower  annulosa,  1119. 

Hyposulphites,  on  the,  of  the  organic  al- 
kalies, ISL 

Iceland,  on  the  cause  of  the  phenomena 
exhibited  b^  the  ge^'sers  of,  IIL 

Ice  of  the  ancient  glaciers  of  North  Wales, 
on  the  thickness  of  the,  QiL 

India,  on  the  extension  of  the  submarine 
telegraph  to,  Z ;  on  an  ichthyoid  fossil 
from,       on  the  geology  of,  blL 

Infusoria,  on  the  oociirrence  in  the,  of 
peculiar  organs  resembling  thread-cells, 
1115. 

Inman  (Dr.  T.)  on  the  power  by  which 
insects  are  enabled  to  adhere  to  smooth 
perpendicular  surfaces,  109;  on  a  cose 
of  partial  Albinoism  in  a  black  man, 
LIO. 

Insectn,  on  the  application  of  cyanide  of 
potassium  to  killing,  for  the  cabinet, 
106 ;  on  the  power  by  which  they  are 


enabled  to  adhere  to  smootb  perpen- 
dicular surfaces,  100. 

fnstrument!!,  microscopic  and  other,  11. 

Iodine,  on  the  distribution  of,  in  the  mi- 
neral, vegetable  and  animal  kiogdoaiSy 
Z2. 

Irish  Sea,  on  some  of  the  more  recent 
changes  in  the  area  of  the,  8(L 

Iron,  on  the  action  of  gallic  and  tannic 
acids  on  mordants,  liii ;  on  the  esti- 
mation of,  by  the  method  of  Margue- 
rite, Z4 ;  on  the  supposed  influence  of 
the  hot-Mast  in  nugmenting  the  quan- 
tity of  plioiplioriis  in  cast,  ih.;  on  z 
machine  used  for  rolling  taper,  147 ; 
on  the  strength  of,  after  repeated 
meltings,  1  •  >  1 . 

Israel,  on  the  lost  tribes  of,  129. 

Jacob  (W.  S.)  on  ihe  British  Aisociatioo 

Catalogue  of  Stars,  2^ 
Jellicoe  (Charles)  on  improving  the  pre- 
sent mode  of  keeping  and  staling  tlie 

national  accounts,  l.ls. 
Jerufaleui,  on  levels  taken  in,  with  the 

aneroid  barometer,  116  ;  on  the  site  of 

the  Holy  Sepulchre  at,  117. 
Jukes  (J.  B.)  on  the  one-inch  map  of  tht 

northern  part  of  the  County  Wicklow, 

geologically  coloured,  H!L. 

Kennedy  (James)  on  the  lost  tribes  of 

Israel,  129. 
Keogh  (Mr.)  on  a  new  kind  of  power- 
loom,  156. 
Kisaludiui,  letter  from  the  Rev.  J.  Rt-b- 

inann  to  the  Rev.  IL  Venn,  from,  123. 
Knight  (James)  on  the  rise,  progrcs«, 

ond  present  condition  of  joint  stock 

banks,  138. 
Knight  (G.)  on  a  stereoscopic  cosmo- 

raniic  lens,  designed  by,  ZO. 
Knipe  (S.)  on  geological  sections  in  tlie 

neiglibourliood  of  Liverpool,  87. 
Koh  i-noor  diamond,  on  the  recuttingof 

tlie, 

Languages,  on  South  African,  120. 
Lankester  (Dr.)  on  Wollaaton'a  Insects 

of  the  Madeira  Islands,"  and  *'  Melly  » 

collection  of  Insects,"  1 10. 
Latham  (Dr.  R.  G.)  on  the  non-Russian 

populationsofRussiain  Europe,  L29tl2£i 
Lawes  (J.  B.)  on  the  equivalency  of 

starch  and  sugar  in  food,  70^  on  the 

onvounts  of,  and  methods  of  estimating, 

omiuonia  and  nitric  acid  in  rain-water, 

70,  164. 

Lawson  (G.)  on  the  stipular  glands  of 
Rubiaces,  99. 
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I^aycock  (Dr.)  on  the  physiology-  of  cells 
ill  relation  to  consciousness  and  adap* 
tive  movements,  1 10. 

Lead»  on  the  presence  of,  in  hydrochloric 
and  nitric  acids,  12^ 

Leaf- venation  and  ramification  of  the  plant, 
on  the  correspondence  between  the,  liiiL 

Lcasowe,  on  the  submarine  forest  of, 

L««e  (Dr.)  on  photographic  drawings  of 
meteorological  instruments  adopted  by 
the  Council  of  the  British  Meteorolo- 
gical Society,  HL. 

Leech,  on  the  medicinal,  113. 

Lten»,  on  a  stereoscopic  cusmoramic,  10. 

Lenses,  on  a  method  of  manufacturing 
cylindrical,  H. 

Lewis  (Rev.  T.  T.)  on  a  slab  of  old  red 
sandstone  from  Puddlestone,  near  Leo- 
minster, &L 

Light,  2  ;  on  an  apparatus  for  elliptically- 
polarizcd,  9 ;  on  measuring  the  absorp- 
tion of  polarized,  in  doubly  refracting 
crystals,  lOj  on  an  apparatus  for  show- 
ing all  the  pha.>numena  of,  ib. ;  on 
errors  which  may  be  occasioned  by  dis- 
regarding the  influence  of  solar  or  arti. 
fictal,  on  magnets,  12  ;  on  mechanical 
antecedents  of,  52. 

Lightning  conductor  for  chimney?,  on  a, 

Lime,  borate  of,  75. 

Limestone,  ou  the  decomposition  of,  at 
Brodsworth,  (ifi;  on  carboniferous,  at 
Llysfaen  and  Penmaen  Rhos,  near 
Abergele,  Q2. ',  on  fossil  remains  of 
fishes  from  the  carboniferous,  of  Tort- 
worth,  lliL 

Lindsay  (J.  B.)  on  some  experiments 
upon  a  telegraph  for  communicating 
across  rivers  una  seas,  without  employ- 
ing a  submerged  cable,  157. 

Liquids,  on  a  method  of  computing  the 
absolute  volume  of  the  ultimate  par- 
ticles of,  63. 

LiTerpool,  on  the  deviation  of  the  mag- 
netic needle  peculiar  to,  12j  on  several 
sections  in  the  iicigbbourbood  of,  S2; 
on  recent  additions  to  the  muscology 
of,  102]  on  the  fuima  of,  1112;  hydro- 
graphical  remarks  on  the  improvement 
of  the  port  of,  124  ;  on  the  hazardous 
and  uncertain  approaches  to  the  port 
of,  126 ;  on  the  ethnoln^ry  of  the 
district  of,  129 ;  on  the  education  of 
the  poor  in,  1^;  on  a  high  level 
railway  for  the  docks  of,  151. 

Livingston  (Dr.),  on  the  arrival  of,  at 
Loanda,  on  the  west  coast  of  Africa, 
119;  letter  to  the  Rev.  Arthur  Tid* 
man,  from  Sekeletu,  Linyanti,  12L 


Loandn,  on  the  west  coast  of  Africa,  on 
the  arrival  of  Dr.  Livingston  at,  119. 

Longevity,  on  literary  and  philosophical 
pursuits  as  conducive  to,  1 I  I. 

Loom,  on  a  new  kind  of  power,  15(). 

Lunar  surface,  on  microincuicaland  pUo- 
I      tographic  drawings  of  the,  2iL 

Lunar  volcanic  craters,  on  the  structure 
of,  91. 

J^ycopodium,  on  the  occurrence  in  coal  of 
peculiar  vegetable  organisms  resem- 
bling the  sporangia  of,  iiL 

Macadam  (Stevenson)  on  the  distribution 
of  iodine  in  the  mineral,  vegetable  and 
animal  kingdoms,  72j  on  the  presence 
of  lead  in  hydrochloric  and  nitric  acids, 
ib. ;  on  the  cause  of  the  phenomena 
exhibited  by  the  Geysers  of  Iceland, 

Magnetic  field,  on  some  peculiarities  of 
the,  liL 

Magnetic  needle,  on  the  deviation  of  the, 

peculiar  to  Liverpool,  IJL 
Magnetism,  2± 

Magneto-elcctriciiy,  and  underground 
wires,  on,  8* 

Magnets,  on  errors  which  may  be  occa- 
sioned by  disregarding  the  influence  of 
solur  or  artificial  light  in,  12^ 

Maps,  on  Babinet's  homalographic,  2^ 

Marratt  (F.  P.)  on  some  new  mosses, 
and  on  recent  additions  to  the  musco- 
logy of  Liverpool,  102^ 

Masters  (Maxwell  T.)  on  the  arrange- 
ment of  the  air-canala  in  the  Nym- 
phseaccae  (water-lilies),  lii2. 

Mathematics,  L 
i  Mazatlan,  on  four  hundred  and  forty 
[     species  of  shells  from,  107. 

M'Cosh  (Rev.  Prof.)  on  the  morphology 
of  pines  and  firs,  99^  on  the  corre- 
spondence between  the  leaf-venation 
and  ramification  of  the  plant,  100;  on 
some  traces  of  harmonious  colours  in 
plants  and  the  plumage  of  birds,  101. 

McDermolt  (Mr.)  on  a  new  ruihvay 
brake,  K'iT. 

McNemey  (Mr.),  statistics  of  poor  relief 
and  movement  of  population  in  the 
"  commercial  district "  in  the  hundred 
of  Wirral,  Cheshire,  142* 

Meat,  on  the  results  of  experiments  on 
the  preservation  of  fresh,  iilL 

Mechanics,  147. 

Meconine,  on  the  constitution  of,  j^L 
Media,  on  indices  of  the  refraction  of 

transparent,  included    between  two 

parallel  faces,  2. 
Mersey,  and  it«  approaches,  diagrams 
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Hluttrative  of  the  changes  in  the  bed 
of  the,  117;  on  the  estuary  of  the 
river,  126 ;  on  the  largo  fly-wheel 
lately  erected  at  the  iron  works,  147. 

Meteoric  astronomy,  on,  2lL 

Meteoroliles,  on,  1^ 

Meti  ornlop;ic.il  instruments,  on  photo- 
graphic druwtttga  of,  adopted  by  the 
Council  of  the  British  Meteorological 
Society,  12- 

Meteorology,  ;  of  Iluggate,  34 ;  of 
Nice  M.aitiiue  for  1853,  ib.  ;  of  the 
Albion  Mines,  Nova  Scotia,  UiL 

Methvlc,  on  the  physiological  properties 
of/lSL 

Michel  (M.  K.)  on  the  treatment  of 
abandoned  workings  of  the  Australian 
pold  fields,  2J_L 

Microscopic  objects  in  fluid,  on  an  easy 
method  of  making  thin  glaiis  cells  for 
mounting,  47^ 

Milk,  on  the  preservation  of,  li* 

Miller  (William)  on  decimal  coinage, 
142 ;  on  the  decimalization  of  the 
tariff,  14IL 

Minerals  from  the  south  of  Norway,  on 
the  occurrence  and  chemical  composi- 
tion of  some,  GIL 

Mines,  on  the  meteorology  of  the  Albion, 
in  Nova  Scotia,  35j  on  a  machine  in- 
tended to  prevent  accidents  in,  150. 

Moigno  (Abh^)  on  a  new  arithmometer, 
1  ;  on  Babinet's  honialoprnphic  maps, 
2 ;  on  the  preservation  of  milk,  74. 

Moon,  on  photographs  of  the,  UL 

Moon's  surface,  on  collodion  photographs 
of  the,  OfL 

Moore  (Mr.)  on  rare  animals  in  the 
Museum  of  Natural  History  in  Liver- 
pool, 111. 

Mordants,  on  the  action  of  gallic  and 
tannic  acids  on  iron  and  alumina, 

Mortar,  marine,  on  destroying  ships  by 
means  of  a,  158. 

Mosses,  on  some  new,  102. 

Motion,  on  mechanical  antecedents  of, 
59. 

Murchison  (Sir  II.  on  the  palaeozoic 
rocks  of  Germany,  87 ;  on  a  slab  of 
old  red  sandstone  from  Puddlestonc, 
near  Leominster,  Qh. 

Muscoloory  of  Liverpool,  on  recent  addi- 
tions to  the,  1122. 

Napo,  on  the  eastern  territory  of  the 
Lcuador  and  the  river,  123. 

Nasmyth  (James)  on  the  structure  of 
lunar  volcanic  craters,  &i  ;  on  a  me- 
thod of  boring  holes  in  rock  for  tunnel- 
ing purposes,  157 ;  on  destroying  ships 


by  means  of  a  marine  mortar,  15S;  on 
a  lightning  conductor  for  cbimnej-s, 
ib. 

National  accounts,  strg^esrinns  for  im- 
proving the  present  mode  of  keeping 
and  stating  the,  138. 

Navigation,  iD. ;  on  the  progress  of  iteam, 

im 

Newmarch  (William),  magnitude  and 
fluctuation  of  the  circulation  of  bilb  of 
exchange,  1816  to  1853,  143.  facts 
and  statements  connected  with  the 
question, — whether,  in  consequence  of 
the  diwoverics  within  the  last  six  rears, 
the  exchangeable  value  of  gold  in  this 
country  has  fallen  below  its  tormer 
level,  143, 

Nevins  (Dr.  J.  B.)  on  the  storms  which 
have  visited  England  and  Ireland 
during  1852,  1853,  and  J  854,  with 
reference  to  the  theory  of  rotatory 
storms,  iilL 

Nice  Maritime,  on  the  meteorology  o^ 
for  1853,  34j  the  statistics  of,  ^4S. 

Nicholson  (E.  C.)  on  the  estimation  of 
iron  by  the  method  of  Man^n^rite.  and 
on  the  preparation  of  the  staiuiard  sula- 
tion  of  permanganate  of  potash,  24^ 

Nicolay  (lie v.  C.  G.)  on  the  eastern  ter- 
litory  of  the  Ecuador  and  the  river 
Napo,  m 

Norton  (Ciipt.  J.)  on  some  rail  wav  signals, 
158. 

Norway,  on  the  occurrence  and  chemical 

composition  of  some  minerals  from  the 

south  of,  fiZx 
Nova  Scotia,  on  the  meteorology  of  the 

Albion  mines  in,  2^ 
NymphieaeeiB,  on  the  arrangement  of  the 

air-canals  in  the,  102. 

Offenders,  on  the  reformation  of,  132. 
Opium,  on  the  relation  of  meconine  Hnd 
papaverine  to  the  other  constituettts  of, 

Osier  (F.)  on  his  anemometer  and  rain- 
gauge  at  the  Liverpool  Observatory,  24* 

Owen  (Prof.)  on  the  anthropoid  ap&%  ill; 
on  the  anaton)y  of  the  grc«4t  aiU-«ater, 
LCL 

Page  (D.)  on  the  subdivision  of  the  paUeo- 
zoic  rocks  of  Scotland,  01 ;  on  the 
structure  and  texture  of  stratified  rocks, 
as  a  means  of  detenninin|»  the  condi- 
tions under  which  they  are  formed,  22. 
Papaverine,  on  the  couHtitntion  of,  Qi^ 
Paper,  on  some  materials  for  making, 
'XL 

Patterson  (Robert)  on  Priapulut  cau> 
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datus,  113. ;  on  living  sea  animalii,  ib. ; 
on  a  plan  of  aerating  aquavivaria 
adopted  by  Dr.  Ball,  115 

Peach  (Mr.)  on  specimens  of  old  red 
sandstone  from  Gallows  Hill,  near 
Thurso,  92. 

Peeblesliire,  on  a  curious  structure  in  the 
Silurian  slates  of,  ZIL 

Petrie (William)  on  the  motion  of  fluids; 
a  remarkable  variation  in  the  great 
elementary  law  of  the  ratio  between 
pressure  and  velocity,  63* 

Phillips  (John)  on  niicromctrical  and 
photographic  drawings  of  the  lunar 
itirface,  25^ 

Philological  inquiry,  on  the  ethnological 
value  of  the  results  of,  126. 

Phosphorus,  on  the  supposed  influence  of 
the  hot-blast  in  augmenting  the  quan- 
tity of,  in  cast-iron,  74. 

Photography  : — on  photographs  of  the 
moon  and  the  sun,  10 ;  on  drawings  of 
the  lunar  surface,  2^ ;  on  drawings  of 
meteorolog^icnl  in'?trnr»pnfs  adopted  by 
the  Council  of  t!ie  Brili.^h  Meteorological 
Society,  47  ;  of  the  moon's  surface,  on 
collodion,  Gfi;  upon  albumen,  67  ;  on 
the  management  of  some  difficult  sub- 
jects in  the  application  of,  to  science, 
62 ;  on  the  means  of  applying,  to  war 
purposes  in  the  amiy  a\iA  navy,  IQ ; 
on  the  application  of,  to  the  delinea- 
tion of  microscopic  objects,  1 16. 

Photometer,  on  a,  2^  4^ 

Physics,  1^  ML 

Pile,  on  the  limit  of  weight  which  may 
safely  be  laid  on  a,  driven  into  the 
ground,  163. 
Pines,  on  the  morphology  of,  QfL 
Plants,  on  associations  of  colour,  and  re- 
lations of  colour  and  form  in,  'J& ;  on 
the  correspondence  between  the  leaf- 
venation  and  ramification  of,  100 ;  on 
some  traces  of  harmonious  colours 
in,  101 ;  on  the  influence  of  coloured 
glass  on  the  growth  of,  in  sea- water, 
I  o.'i. 

Polari meter,  on  a,  iL 
Polarimetry,  on,  ±^ 

Poole  (H.)  on  the  meteorology  of  the 
Albion  Mines,  Nova  Scotia,  3.5. 

Poor,  on  the  education  of  the,  in  Liver- 
pool, 138. 

Population,  statistics  of  poor  relief,  and 
movement  of,  in  the  **  commercial 
district"  in  the  hundred  of  Wirral, 
Cheshire,  H'i- 

Potash,  on  the  preparation  of  the  standard 
flolution  of  permanganate  of,  74. 

Potassium,  on  the  application  of  cyanide  I 


of,  to  killing  insects  for  the  cabinet, 

106. 

Pressure,  on  the  effect  of,  on  the  tem- 
perature of  fusion  of  ditferent  sub- 
stances, il2* 

Preston  strike  in  1853  to  1S54,  on  the 
causes  and  consequences  of  the,  130. 

Priapulus  caudatus,  on,  iCL 

Price  (Ur.  A.  P.)  on  a  new  method  of 
alkalimetry,  "Lh 

Price  (David  S.)  on  the  estimation  of 
iron  by  the  method  of  Marguerite,  and 
some  notes  on  the  preparation  of  the 
fttandard  solution  of  permanganate  of 
potash,  Zi ;  on  the  supposed  influence 
of  the  hot-blast  in  augmenting  the 
quantity  of  phosphorus  in  cast  iron,  ib. 

Price  (J.)  on  carboniferous  limestone,  at 
Llysfaen  and  Pcnmaen  Rhos,  near 
Abergele,  Hi 

Price  (Rev.  — ),  on  drawings  of  various 
marine  animals,  102. 

Printing  machine,  on  an  improved,  L62* 

Prison,  on  the  eflect  of  good  and  bad 
times  on  committals  to,  133. 

Propeller,  on  Fisher's  Venetian  screw, 
151. 

Prosser  (Mr.)  on  unchanged  steam,  152. 
Pumps,  experiments  to  be  mnde  on  cen- 

frilugal,  1<)M. 
Purpura  lapillus,  on  the  development  of 

the  embryo  of,  108. 

Quaternions,  on  an  extension  of,  L 

Railway,  on  a  high  level,  for  the  Liver- 
pool Docks,  151. 

Railway-signals,  on,  158. 

Rain,  on  the  distribution  of,  in  the  tem- 
perate zones,  28j 

Rain-fall,  on  some  simultaneous  observa- 
tions of,  at  diflercnt  points  on  the  same 
mountain  range,  HL 

Rain-gauge  at  the  Liverpool  Observatory, 
on  tne, 

Rain-water,  on  ammonia  and  nitric  acid 
in,  70^  UlL 

Ramsay  (Prof.  .\.  C.)  on  the  former  pro- 
bable existence  of  paWoxoic  glaciers, 
QiJ ;  on  the  thickness  of  the  ice  of  the 
ancient  glaciers  of  North  Wales,  and 
other  points  bearing  on  the  glaciation 
of  the  country,  01* 

Rankin  (Ucv.  1.)  on  the  meteorology  of 
Huggate,  34* 

Rankine  (W.  J.  Macquorn)  on  some  si- 
multaneous observations  of  rain-fall  at 
different  points  on  the  same  mountain 
range,  40j  on  formulvfor  the  maximum 
pressure  and  latent  heat  of  vapours. 
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5S  ;  on  the  means  of  realizing  the  ad- 
Viintages  of  the  air-engine,  UiiL 

Rathbone  (Theodore  W.)  on  the  diflerent 
plans  which  have  been  proposed  of  de- 
cimal accounts  and  coinage,  liiL 

Readc  (Rev.  J.  B.)  on  photographs  of 
the  moon  and  of  the  sun,  liL 

Rebmann  (the  Rev.  J.),  letter  from,  to 
the  llev.  hL  Venn,  from  Kii>aludini 
(in  Rabbai),  123. 

Redfern  (Dr.)  on  the  nature  of  the  Tor- 
banehill  and  other  varieties  of  coal, 
102, 

Rcfractomcter,  on  a  portable,  ^ 

Reid  (Dr.)  on  the  plan  of  ventilating  St. 

George's  Hall,  UiL 
Rennie  ((vcorge),  h)  drographical  remarks 

on  the  improvement  of  tlie  port  of 

Liverpool,  12 1. 
Richardson  (J.)  on  f)ie  medicinal  leech, 

UiL 

Rocks,  on  the  foliation  of  some  meta- 

morphic,  in  Scotland,  S2 ;  on  the  dis- 
covery ol'  microscopic  shells  in  tht  lower 
Silurian,  ib. ;  on  the  paleeozoic,  of 
Germany,  8Z ;  on  the  subdivisions  of 
the  paliBozoic,  of  Scotland,  91 ;  on  the 
strvicture  and  texture  of  stratified,  22; 
on  the  supply  of  gold  from  English, 
Li2 ;  on  a  method  of  boring  holes  in, 
for  tunneling  purposes,  157. 

Rope,  on  the  origin  of  wire,  162. 

Ross  (Sir  John)  on  the  deviation  of  the 
magnetic  needle  peculiar  to  Liverpool, 
12  i  on  errors  which  may  be  occasioned 
by  disregarding  the  influence  of  solar 
or  artificial  light  in  magnets,  ib. 

Rubiacea?,  on  the  stipular  glands  of,  21L 

Russell  (John  Scott)  on  the  progress  of 
naval  architecture  and  steam  naviga- 
tion, including  a  notice  of  the  large 
ship  of  the  Eastern  Steam  Navigation 
Company,  ICQ. 

Russell  (W.).  letter  to  J.  Clcghom  on  the 
herring:  fisheries  of  Wick  district,  176. 

Rusaia  in  Europe,  on  the  nuii-Ku&t>ian 
populations  of,  129, 

Sailing,  on  modifications  of  great-circle. 

Salts,  on  the  fluorescence  exhibited  by  cer- 
tain iron  and  platinum,  Q8^ 

Sandstone,  on  a  slab  of  old  red,  from 
Pudillestone,  near  Leominster,  Ql ;  on 
specimens  of  old  red,  from  Gallows 
Hill,  near  'J'hurso,  Q2.;  on  fossil  re- 
mains of  fishes  from  the  old  red,  of 
Herefordshire,  on  the  May  Hill, 
ib. ;  on  Zamitcs  gigas  from  the,  and 
shale  of  the  Yorkshire  coast,  103. 


Saxby  (Mr.)  on  mechanical  appliances 
on  board  merchant  ships,  IGl. 

Scoresby  (Rev.  W.)  on  pictorial  and  pho- 
tochromatic  impressions  on  the  retioA 
of  the  human  eye,  12j^  on  the  loss  of 
the  "  Tayleur,"  and  the  changes  in  the 
action  of  compasses  in  iron  ships,  49^ 
an  inquiry  into  the  principles  and  mea- 
sures on  which  safety  in  the  navigation 
of  iron  ships  may  be  reasonably  looked 
for,  53^  IGi. 

Scotland,  on  the  great  terrace  of  erosion 
in,  2fi ;  further  observations  on  glacial 

f>h»nomena  in,  and  the  north  of  Eng- 
and,  in ;  on  the  foliation  of  some 
metamorphic  rocks  in,  82 ;  on  the  an- 
thracite deposits  and  vegetable  re- 
mains in  the  lower  Silurians  of  the 
south  of,  ^ ;  on  the  subdivisions  of  the 
palaeozoic  rocks  of,  Q} . 
Screw  propeller,  on  Fisher's  Venetian, 
IM. 

Sea  animals,  on  living,  LLL 

Sea-water,  on  the  artificial  preparation  of, 
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PROCEEDINGS  or  the  FIRST  and  SFCOND  MEETINGfif^  at  Y«fk 
ud  Oxford,  1831  and  1832,  Published  at  6<^. 

Contents  :  Prof.  Airy,  on  the  rro-.Tcs'!  of  Astronomy  ;— J.  W.  Lubbock,  on  the  Tidcai 

— Prot  Forbes,  on  the  Present  State  ot  Meteorology  5 — Prof.  Powell,  on  the  Preaent  StalS 
of  tbe  Sdeme  of  Raillant  Heat;— Prof.  Gumming,  on  Thermo-Electricity  Sir  D.  Brewster, 
on  thc>  Prn^rrrss  of  Optics; — Rev.  W.  Wlawell,  on  the  Presenl  State  of  Mineralogy ; — ReT. 
W.  D,  Conybeare,  on  the  Recent  Progress  and  i'rcsctU  State  of  Geology  ; — Dr.  Pricbard'a 
Bo»t«r  of  PWWkilcal  and  Physical  Researches.  ..     ^  , 

Together  with  Papers  on  Mathnn  itics,  Optics,  Acou<itics,  MiprietJsm,  Electnaly,  Chemistry, 
Meteorology,  Geography,  Geology.  Zoology,  Anatomy,  Physiology,  BoUny,  and  the  Arte} 
Md  an  Bspoaitien  of  die  Olileeti  and  Plan  oftks  AaaoeiatioB,  fte. 

PROCEEDINGS  o»  the  THIRD  MEETING  at  Cambridge,  183S, 
Published  at  12s. 

CoHTENTs  Proceedings  of  the  Meeting i— John  Taylor,  on  Mineral  Veioa  t— l>r. 
L'mdley,  on  the  Philosophy  of  Botany  ?— Dr.  Hewfjr,  on  the  Phyatolofy  of  tho  'Hmm  %fm 
gtem  — P.  Barlow,  on  the  Strength  of  Materials  ;— S.  H  f  hristie,  on  the  Mafrnetism  of  the 
Earth;— Rev  J  r  hnD-r  on  the  Analytical  Theory  of  Hydrosiatlca  and  Hydrodynamka|-- 
O.  Reonie,  on  Hydraulics  as  a  Branch  of  Engineering,  Part  I. ; — RoT.  O.  PeolOek,  on OOffloin 
Branches  of  Anal ysii.  .  ^  . 

Together  ^nh  p-rnfrs  on  Mathematics  and  Physics,  Pbiloaophical  Inftrumeaia  and  Mecfta* 
nlcal  Arts,  Naiurai  ilisiory,  Anatomy,  Physiology,  and  lililsiy  r**^— 
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PROCEEDINGS  of  th«  FOURTH  MEETING,  »t  EdiDburgh, 

Puhlished  at  15*. 

Contents  : — H.  G.  Rogers,  on  the  Geology  of  North  America ; — Dr.  C.  Ueaiy,  oo 
Laws  of  Contagion;  ProC  Clark,  on  Animal  Physiology  ;->Rev.  L.  Jenyns,  m  Zoology 
Rev.  J.  Challis,  on  Capillary  Attraetion  s— Prat  Lloyd»  oft  Fhyneal  Optics O.  Baanwb 
Hydraulic^  Fait  II. 

Together  wilb  the  Transaciluns  of  the  Sections,  and  RecommewUtiona  of  Ihc  AMOciatsda 
aad  its  Coom^tlcaa. 

PROCEEDINGS  or  the  FIFTH  MEETING,  at  Dublin,  1835,  PtUn 
lUhedat  IZs.  6d, 

CoMTKMTi  :•— Rev.  W.  Whewell,  on  the  Recent  Prt^ess  and  Present  Cooditioo  of  the 
Matlieinatleal  Theories  of  Electridty,  Magoatitmi  and  Heats  — A.  Quetdd,  Aper^  da 
rctat  actti  1  (les  Sciences  Matliernatiqvca  chea  les  Bdgcii -  Capt.  E.  Sabine*  on  the  Vhm* 
aomena  of  X«rreittrial  Magnetism. 

Together  with  the  Transaelloaa  of  the  Sections,  FkoT.  Sir  W.  HaanUton'a  Addcaaa,  asd  Be- 
Conmandatiom  of  the  Aeaeclation  and  ilt  Conmitteet. 

PROCEEDINGS  of  thb  SIXTH  MEEIiNG,  at  BrUtoi,  16^6^  Pub- 
luWotlSt. 

Contents:— ProC  Dauheny,  on  the  Present  State  of  our  Knowledge  with  respect  to  Min^ 
ral  and  Thermal  Waters Mi^or  B.  Sabine,  on  the  Direction  and  Intensity  of  the  Tciicalilal 

Mnpru  tic  Force  in  Scotland; — /.  Richardion,  on  North  American  Zoolopy  llev.  J.  ChaJlia, 
on  the  Mathematical  Theory  of  Fluids; — J.  T.  Mackay,  a  Comparative  View  of  the  more 
remarltable  Ptanls  which  diaraeteriae  the  neighbourhood  of  DnUhi  and  Sdinborgh,  and  the 
South  we  t  nf  Scotland,  &c.  ; — J.  T.  Mackay,  Comparative  Geographical  N'otirr?  of  the 
more  remarkable  Plants  which  characterise  Scotland  and  Ireland; — Report  of  the  London  Sob- 
Comnrittce  of  the  MedUcal  Section  on  the  Motions  and  flonods  of  the  Hearts — Second  Report 
of  the  Dublin  Sub-Commisice  on  the  ^totions  and  Sounds  of  the  Heart Report  of  the  Dublin 
Committee  on  the  Pathology  of  the  Brain  and  Nervous  System; — J.  W.  Lubbock,  Account 
of  the  Recent  Dbensslons  of  Observatfons  of  the  Tides Rev.  B*  Pewell,  on  determining 
Refractive  Indicp-?  ftir  t!ir  Standard  Rays  of  the  Solar  Sppcfrum  in  varioui  media; — Dr.  Hodf^ktn, 
on  the  Cunimuuication  hetwecn  the  ArterieJ  and  Absorbents} — ProC  Phillips,  Report  of  Experi- 
aaenta  on  Subterranean  Tempentnteh— Pnrf^  Hamflton,  on  the  Validity  of  a  Method  reecntly 
proposed  by  C.  R.  Jprrrirr!,  fnr  Transforming  and  Resolving  Equations  of  Elevated  D^rees. 

Together  with  the  Transactions  of  the  Sectionsi  Pro£  Paubeny's  Address,  and  Rccommen- 
datlena  of  the  Aaaodatlon  and  lia  Ckmniitteea. 

PROCEEDINGS  of  thb  SEVENTH  MEETING,  at  Uvmpool,  1837, 

Contents  : — Major  E.  Sabine,  on  the  Variations  of  the  Magnetic  Intensity  observed  at  difi 
ftrent  points  of  the  Earth's  Sorikce ; — Rev.  W.  Taylor,  on  tlie  various  modes  of  Pxiutinf  iot 
die  Use  of  the  Blind  ^— J.  W.  Lubbock,  on  the  Disensslons  of  Obscrratlont  of  the  TIdee  ^ 
Prof.  T.  Thomson,  on  the  Diflference  between  the  Composition  of  Cast  Iron  produced  by  the 
Cold  and  Hot  BUst ; — Rev.  T.  R.  Robinson,  on  the  Determination  of  the  Coiutaat  of  Nutatioo 
by  the  Oreenwkh  Observatkmst— R.  W.  Pox,  Experiments  on  tibe  Electricity  of  Melallte 
Veins,  anil  ihe  Temporatur*  ^  I"  Miiu  Pr  i  .jsional  Report  of  the  Committee  of  tliL  Mtdical 
Section  of  the  British  Association,  appointed  to  investigate  the  Composition  of  Secretions,  and 
tiie  Organs  prodocing  them  ^— ]>r.  Q.  O.  Rees,  Report  ftom  Uie  Committee  for  Inquiring  tela 
the  Analysis  of  the  Glands,  Src.  of  the  Human  Body  ; — Second  Report  of  the  Lornlon  Sub- Com- 
mittee of  the  British  Association  Medical  Section,  on  the  Motions  and  Sounds  of  the  Heart;— 
FraH  Johnston,  on  the  Present  Slate  of  onr  Knowledge  in  regard  to  Dlmerphona  Bodies 
Lt.«Col.  Sykci,  on  the  Statistics  of  the  Four  Coliectorates  of  Dukhun,  under  the  British  Go- 
vernment;— £.Uodgkinsoo,on  the  relative  Strength  and  other  Mechanical  Properties  of  Iron 
obtained  fiwn  the  Hot  and  Cold  Blast}— W.  Pairbaim,  on  the  Strenfrth  and  other  Piopetttea 
of  Iron  (jtjt.tiiuil  fmni  the  Ilot  and  Cold  Blast; — Sir  J.  Uoliison,  aiul  J.  S,  Ru-.s.H,  Report  of 
the  Commiitee  on  Wavca ; — Note  by  Migor  Sabine,  being  an  Appendix  to  his  Report  on  the 
Tariadooa  irf  the  Magnetic  Intcndty  obaerved  at  difl^rent  Polnta  of  the  Barth'a  Snclbwf 
J.  Yates,  on  the  Growth  of  Plants  under  Gla^s,  and  wiihouiaay  fioe  eOBIBIudatlieB  widl  At 
outward  Air,  on  the  Plan  of  Mr.  N.  J*  Ward,  of  London. 

Together  with  the  Tranaactieaa  of  the  Beclioiii^  FroC  TialU'a  Address,  and  lUemBMda- 
tiotti  of  die  Aasodatlen  and  ila  Conunitteai. 
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PROCEEDINGS  of  the  EIGHTH  MEETING,  at  Newcastle,  1838, 

CONTBMTfl : — Rev.  W.  Whewetl,  Accuunt  of  t  Level  Une.  meacured  from  the  Brittol Chtii> 

nel  to  the  English  Channel,  by  Mr.  Bunt; — Report  on  tlie  Di^cuuions  of  TMcs,  prrptred 
under  the  durecliou  or  the  Rev.  W.  Whewell ; — W.  S.  Harri«»  Account  ot  the  i'rogreu  a4id 
StaMc  of  tbe  Meteorological  Obaervetiotu  at  Plymouth  ; — Major  B.  Sabine,  on  the  Hegnetle 
Isoclinal  and  Isodynamic  Lines  in  the  British  Ulaudji ; — D.  Lardner,  LL.D.,  on  the  Deternii* 
nation  of  the  Mean  Numerical  Vahie«  of  Railway  ConatAnts; — R.  Mallet,  First  Report  upon 
Bxperimenta  upon  tbe  Action  of  Sea  end  River  Water  upoa  Ceat  and  Wrought  Iron R* 
Mall  r  on  tht;  Action  of  a  Heat  of  f IS^  Pahr.,  when  loog condoned,  on  Inorganic aad Or- 
ganic Subsuncea. 

Together  with  the  Tranaacilona  of  die  Seetioot,  Mr.  Mtticliiaon*«  Addrete,  and  Reconnnen- 
datiooe  of  the  Aaaodation  and  .it*  Comndtteea. 

I  ROCEEDINGS  oAfUE  NINTH  MEETING*  al  Binningham,  1839, 
PtMiilud  at  13t.  (k/. 

CoNTTNTS  : — Rev.  B.  PowcH,4tt?port  on  the  Pre^sent  State  of  our  Knowledgr*  of  Refractive 
Indirea,  for  the  Standard  Rays  of  the  Solar  Spectrum  in  different  media; — Report  on  the  Ap- 
plication  of  the  Sam  assigned  for  Ttde  Calcutationa  to  Rev.  W.  Whewell,  in  a  Letter  Aron  T.  O. 
Runt,  Hsq. ; — II.  L.  Pattin$on,  on  some  galvanic  Eipcriments  to  tletennine  the  Existence  or 
Non^Exiatencc  of  Electrical  Currenta  among  Stratified  Roclts,  particularly  those  of  the  Moan* 
tain  Uneatotie  furmatUm,  conatltuttng  the  Lead  MeacorM  of  Alalini  Moor; — Sir  D.  BrowaCer, 
Ri.  pMTt  -  Ti^  sy  c  ting  the  two  scries  of  Ifotirly  Metcoro1og1c.il  Observations  kept  in  Scotland  ; — 
Report  on  the  subject  of  a  series  of  Resolutions  adopted  by  the  British  Association  at  their 
Meeting  In  Angnat  1S3S,  aiNeweaade^R.  Owen,  Eteport  on  Brltbh  Poarfl  Reptllear-^B. 
Forbes,  Report  on  the  Distribution  of  pulmoniferous  Mollusca  in  the  British  Ttles; — W.  8. 
Harris,  Third  Report  on  the  Progress  of  the  Hourly  Meteorological  Register  at  the  Plymouth 
Dockyard. 

Togetlwr  irftti  tbe  Transactions  of  the  Section^  Rev.  W.  Venum  HarcouTt'a  Addrett,and 
Reeommendatioos  of  the  Association  and  its  Couiiuittees. 

PROCEEDINGS  or  thb  TENTH  MEETING,  at  Glugow,  1840, 

PtdflisAedailSs, 

CoTKVTH  ■ — Rev.  B.  I'owc!!,  Report  on  the  recent  Progress  of  dii-rovery  relative  to  Radiant 
Heat,  bupplvtociiiary  to  a  furincr  Report  on  the  saute  subject  inserted  in  the  first  vokllue  of  the 
ReporU  orthe  Britiah  Aaaodaden  for  the  Advancement  of  Science  ; — J.  D.  Forbea,  Snpiple- 
ii^rntirv  Report  on  Meteorology;- — ^^  .  ^  Harris,  Report  on  Prof.  ^Vhp^vc!^s  Anemometer, 
now  iu  operaiiuu  at  Plymouth  i — Ilopoi  i  6i\  "  The  Motions  and  Souuds  of  the  Heart,"  by  the 
I>ondon  Committee  of  the  British  Association,  for  1839-40  t^PTOll  Schdnbein,  an  Account  of 
Researches  in  Electro- Chemistry  ; — R.  Mallet,  Scrnnt?  Ho^>or'  npon  tlic  Action  of  Air  nnd 
Water,  whether  fresh  or  salt,  clear  or  fuul,  uiid  ut  vuriott^  t*.  u^H-raturc:!,  upon  Caat  Iron, 
Wrvttgbt  Iron  and  Steel ; — U.  W.  Fox,  Report  on  teme  Observations  on  Subterranean  Tem- 
perature ; — F-  Osier,  Report  on  the  Observations  recorded  during  the  years  1837,  1S3S,  1839 
aad  1S40,  by  the  Self-regiftering  Anemometer  erected  at  the  Phtlu»uphical  Institution,  Bir> 
mingham ;  Sir  D.  Brawiter,  Report  respecting  the  two  Series  of  Hourly  Meteorological  Ob- 
aervntions  kept  at  Inverness  nnd  Kingussie,  from  Nov.  1st,  1838  to  Nov.  Ut,  1839; — W, 
Thompson,  Report  on  tbe  Fauna  of  Ireland  :  Div.  Vertebruta  ; — C.  J.  B.  Williama,  M.O., 
Refort  of  Bsperimenta  oo  the  Phydolegy  of  the  Lungs  and  Air>Tubes ; — Rev.  J.  8.  Henalow, 
Report  of  the  Committee  on  the  Preservation  of  Animal  and  Vegetable  Substances. 

Together  with  the  Transactions  of  the  Sections,  Mr.  Murcbison  and  Mi^jor  E.  Sabioe'a 
AddrcM^  and  ReceaMneiidationt  of  the  Aiaociation  and  it»  Coromitteea. 

PROCEEDINGS  of  the  ELEVENTH  MEETING,  at  Plymouth, 

CovTSHTs  t'-Rcv.  P.  Kelland,  on  the  Preaent  atate  of  our  Theoreticat  and  Bxperimental 

Knowledge  of  the  Lavrs  of  Conduction  of  tlt-at ; — G.  L.  Roiipell.  M.D.,  Report  on  Poisons ; — 
T.Q.  Bunt,  Report  on  Diacuaaiona  of  Briatol  Tides,  under  the  ditection  of  the  Rar.  W.  Whewell ; 
— D.  Ross.  Report  on  the  Dlactudona  of  Lelth  Tide  Obaervatlona,  under  the  direction  of  the 
Rcr.  W.  Whewell W.  S.  Harris,  upon  the  wrorkingof  WlicwcH's  .\nemoroeter  at  Plymouth 
during  the  past  year } — Rcpuri  of  a  Committee  appointed  for  the  purpote  of  superintend* 
ing  the  scientific  co>operation  of  the  Britiah  Aaaodatlon  In  the  System  of  Simultaneous  Obser- 
vatioos  in  Terrestrial  Magnetism  and  Meteorology; — Reports  of  Committees  appointed  to  pro- 
vide Meteorological  Instruments  for  the  use  of  M.  Agaasii  and  Mr.  M'Cord; — Report  of  a 
Committee  to  superintend  the  reduction  of  Meteorological  Observations; — Report  of  a  Com* 
mtttee  for  revising  the  Nomenclature  of  the  Stars; — Report  of  a  Committee  for  obtaining  In* 
Itruments  and  re^en  to  record  Shocfca  and  Earthquakes  in  Scotland  and  Ireland Report  of 
1854.  14 
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■  CouimiUee  on  tlie  PreMrvatton  of  VegeUdvs  Powon  in  S«edi|— Dr.  Hodgkin,  on  InquiriM 

iitr  '  The  Racos  of  Man  ; — Report  of  tlic  Committee  appointed  to  rcy^ort  how  far  rhe  Desiderata 
ill  uur  kiiuwl«tlge  of  thu  Condition  of  (he  Upper  Strata  of  the  Atmosphere  may  be  supplied  bf 
mcaaa  of  Ascents  in  Balloons  or  otlierwiae,  t»  Moertaln  the  probable  eKpente  of  such  Expe>ri> 
mcn?<!,  and  to  draw  up  Directions  for  Observers  in  such  circumstances; — R.  Owen,  Report 
Oil  BrtiiaU  Foiiil  Reptiles  Reports  on  the  Determination  of  ttie  Mean  \  alue  of  Railway 
Constants; — D.  Lardner,  LL.D.f  Second  and  concIuAllg Report  on  the  DetenniMtia«  of  tiK 
Mean  Value  of  Railway  Constants  ;— >E.  Woods,  Report  on  Ilailvvny  Constants}— Bcpprtvf  A 
Committee  on  the  Construction  of  a  Constant  Indicator  for  Steam-Eugines. 

Together  with  the  Transictions  of  the  S«clioiM«  FmC  Wlwiratl't  AddrcM^  «Bd  ReeaQOM* 
dalloM  of  Uw  Anooation  and  it*  Committees. 


PROCEEDINGS  op  tui  TWELFTH  MEETING*  at  Mjuichctter» 
PublisM  ai  lOf.  6d. 

Contents  : — Report  of  the  Committee  appointed  to  conduct  thoMMiptntion  of  the  Britiah 
Association  in  the  System  of  Simultaneous  ^f  np^netical  and  Meteorological  Oh^rrvations 
J.  Rkhard&on,  M.D.,  Report  on  thu  present  State  of  the  ichthyology  of  New  Zea.Uu«i;-> 
W.  8.  Harris,  Report  on  &e  Progress  of  Meteorological  ObesnratioiM  at  Plymouth ; — Second 
Report  of  a  Committee  appointed  to  make  Experiments  on  the  Growth  and  Vitality  of  Seeds; 
^-jC,  \'\gno\vs,  Report  of  the  Committee  ou  Railway  Sections; — Report  of  tlte  Cuiumittee 
itn  the  Preservation  of  Animal  and  Vegetable  Subetanees; — Lyon  Play&ir,  M.D.,  Ab»tracs 
of  Prof.  Liebig's  Report  on  "  OrR.inic  Chemistry  applied  to  Physiology  and  Pathology  ;  *' — 
R.  Owen,  Report  on  the  British  Fossil  Mammalia,  Part  I. ; — R.  Hunt,  Researches  oo  the 
Inllaence  of  Light  on  the  Germination  of  Seeds  and  the  Orowth  of  Floats; — L.  Agassis,  Report 
on  the  Fossil  Fishes  of  the  Devonian  System  or  Old  Red  Sandstone  ; — W.  Fairbairn,  Ap- 
pendix  to  a  Report  on  the  Strength  and  other  Properties  of  Cast  Iron  obtained  from  the  Hot 
and  Cold  Blast ; — D.  Milne,  Report  of  the  Committoe  fbr  roistering  Shocks  of  Earthqoakts 
in  Great  Britain  ; — Report  of  a  Committeeon  the  Construction  of  a  Coirt^nt  Inrlimtor  for  Steam* 
Engines,  and  fur  the  determination  of  the  Velocity  of  the  I'lston  of  the  beli-acting  Lngme  at 
diftmit  pwioda  of  the  StfOfco; — J.  S.  Russell.  Report  of  a  Committee  on  the  form  of  Ships; 
-—Report  of  a  Committee  appnintcd  "to  consider  of  t)io  rules  by  which  the  Nomenclature  of 
Zoology  may  be  established  on  a  unifonn  and  permanent  basis ;  " — Report  of  a  Committee  oa 
the  Vital  Sutistics  of  i«n|o  Tomis  in  Seodand Provisional  Reporti^  and  Nolioos  of  Pragfsss 
in  Special  Researches  eotm^^rcd  to  Committees  and  IndividTinls. 

Together  with  the  Transactions  of  the  Sections,  Lord  i:rancis  Egerton's  Address,  and  He- 
comneadiitioos  of  the  AssodotioB  ood  its  CoomiitteM. 


PROCEEDINGS  op  the  THIRTEENTH  MEETING,  at  Cork, 
184S,  AfMuMof 

CoNTF.NTs: — Robert  Malkt,  Third  Report  upon  the  Action  of  Air  and  Water,  whether 
fresh  or  salt,  clear  or  foul,  and  of  Various  Temperatures,  upon  Cast  fnm.  Wrought  Iron  and 
Stpr! :  — Rpport  of  the  Comniiftfp  nppoinied  to  conduct  the  co-opfTRtion  of  the  British  A»- 
&uciatsoii  tn  die  System  of  SinuiUitneo  i  ^  Magnetical  and  Meteorological  Obnenrations  j— 8tf 
J.  F.  W.  Herschel,  Bart.,  Report  of  ilu  Committee  appdnted  for  the  Reduction  of  lloCCOl^ 
logical  Obsenrations ;— -Report  nf  iljc  Cammitti^p  nppnhited  for  Expci'imcnrs  on  St-eam- 
Engines ; — Report  of  the  Comuiitu  c  appumtLd  tu  couumie  their  Experiments  un  the  Vicility 
of  Seeds; — J.  S.  Russell,  Report  of  a  Series  of  Observations  on  the  Tides  uf  tli>.'  Frith  of 
Forth  and  the  F.-.tst  Cnn^t  of  Scotlirul; — J.  S.  Russell,  Noti  o  uf  n  Report  of  the  Committee 
on  the  Form  oi  Snips; — J.  Blake,  Report  on  the  Physiological  Action  of  Medicines Report 
of  the  Committee  on  Zoological  Nomenclature ; — Report  of  the  Committee  Ibr  Rqj^slirriaf 
the  Shocks  of  Earthquakes,  and  making  such  ^!^tcorological  Obfervations  as  may  appear  to 
them  desirable  ; — Report  of  the  Committee  for  conducting  Experiments  with  Captive  Balloons; 
— Prof.  Wheatstone,  Appendix  to  the  Report;— Report  of  the  Committee  for  the  Translatioa 
and  Publication  of  Fori  icn  Scientific  Memoirs, — C.  W.  Peach,  on  the  Habits  of  the  Marine 
Testacea  Forbes,  Report  on  the  Molliisca  and  Iladiata  of  the  ^)gean  Sea,  and  ou  their 
dlBtrit>iition»  considered  as  bearing  on  Geology; — L.  Agassis,  Synoptical  Table  of  BritiA 
Fossil  Fishes,  arrnn<^t»d  in  the  order  of  the  Geological  Formntion?; — R.  Owen,  Report  on  the 
BtiUsh  Fossil  Mammaliu,  Part  U. ;— E.  W.  Binney,  Report  on  the  excavation  made  at  the 
Jonetloil  of  the  Lower  New  Red  Sandstone  with  the  Coal  lleosares  st  Collyhurst^^W. 
Thompson,  Report  on  the  K  uina  of  tretaod :  Div,  Imverlrhrnfa ; — Provisional  RepOKtM^  OBd 
Nulices  ut  Progress  in  Special  Re»earclies  entrusted  to  CommUtees  aiui  Individuals* 

Together  with  the  Transactions  of  the  SeetkmSp  Earl  of  Rono's  AdditM^  ind  Sccomaetk> 
dations  of  tbo  Astodatioo  and  its  Committoos. 
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PROCEEDINGS  09  TBS  FOURTEENTH  MEETING,  at  York,  1844, 

PuMhhed  £1. 

Contents:— W.  fi.  Carpenter,  on  the  Microicopic  Structure  of  Shell*;— J.  Alder  and  A. 
HsMPck*  Report  on  Um  Brfliih  Nitdlbmiehiate  Mollusc*;— R.  Hunt,  ReacArehea  on  tlio 

Inflod  ce  of  I.iqht  on  the  GecniiDatioD  of  Seeds  and  tlie  Growth  of  Plants; — Report  of  a 
Cooimittee  appoioted  by  the  British  Aaiociaiion  in  1840,  for  revUiog  (he  Nomenclature  of  the 
Stan?— Lt.>Col.  Sabine,  oo  the  Meteorology  of  Toronto  In  Canada EUackwall,  Report 
on  aortic  recent  researches  into  the  Structure,  Functions  and  CEconomy  of  the  Araneidea 
made  in  Great  Britain }— £arl  of  Roste,  on  the  Construction  of  large  Reflecting  Telescopes ; 
— R«T.  W.  V.  Hareonrt,  Report  on  a  Gas  Furnace  for  Experimenta  on  Vitrifaction  and  other 
Ap|ilir;aiiiii>  of  High  Heat  )n  the  Laboralory; — Report  of  the  Coniniifice  for  R«"gijtering 
£arthiiual(e  Shocks  in  Scotland ; — Report  of  a  Committee  tor  Experimenta  on  Steam-Engines ; 
•**R«n«rt  of  the  Conunittee  to  inveatigate  the  Variedea  of  the  Human  Race •Fourth  Report 

a  Committee  appointed  to  continue  their  Experiments  on  the  Vitality  of  Seeds; — W.  Fair* 
Mm,  on  the  Conaumption  of  Fuel  and  the  prevention  of  Smoke  j — F.  Ronalds,  Report  con- 
Mndngthe  Observatory  of  the  Bridah  Aasodarion  at  Kew^--Sixdi  Report  of  the  Committee 
appointed  to  conduct  the  Co-operation  of  the  British  Association  in  the  System  of  Simiilla* 
oaona  Magoetical  and  Meteorological  Observations ;  — Prot  Forchharamer  on  the  influence 
0f  Pnootdal  Plaatt  upon  the  Porroations  of  the  Earth,  on  Metanorphism  in  general,  and  par- 
ticularly the  Metamorphosis  of  the  Scandinavian  Alum  Slate; — U.  E.  Strickland,  Report  OH 
tbe  recent  Frogreaa  and  preaent  State  of  Ornithology T.  Oldham,  Report  of  Committee 
•T»pofnted  to  eondnct Obtervations  on  Subterranean  Temperature  in  Ireland; — Prof.  Owen, 
Report  on  the  Extinct  Mammals  of  Australia,  with  descriptions  of  certain  Fossils  indicative 
of  the  former  exiatence  in  that  Continent  of  lai^  Marsupial  Representatives  of  the  Order 
PachydermaU W.  S.  Harris,  Report  on  the  irorking  of  Whewell  uid  Osier's  Anemometers 
•t  Plymouth,  for  the  years  1841,  1842,  1843; — W.  R.  Birt,  Kcport  on  Atmospheric  Waves; 
-^L.  Agassix,  Report  tur  lea  Poissons  Fossiles  de  I'Argile  de  Londres,  with  trans!:>.tion  ; — J. 
S.  Russell,  Report  on  Waves; — Provisional  Reports,  and  Notices  of  Progress  in  bpccial  Re- 
aearches  entrusted  to  Committees  and  Individuals. 

Together  with  the  Tranaacttons  of  the  Section^  Dean  of  Elj'a  Addrcis,  and  Reconnnenda- 
Uona  of  the  Asaociathm  and  lu  Committees. 


PROCEEDINGS  of  the  FIFTEENTH  MEETING,  at  Cambridge^ 
1845,  AiMuMari2». 

CfiN  TEVTs  : — Seventh  Report  of  i  C  iii.nrrttr«c  appointed  to  conduct  the  Co-operation  of  the 
British  Association  in  the  System  of  Simultaneous  Magnetical  and  Meteorological  Observa- 
tloiM ; — Lt-Col.  Sabine,  on  aeme  pirittta  in  the  Meteorology  of  Bombay  ;— J.  Rlakc,  Report 
on  the  Physiological  Action  of  Medicines  ; — Dr.  Von  Boguslawski,  on  the  Comet  of  1843; 
— B.  Htmt,  Report  on  the  Actinograph; — Prof.  Schdnbeio,  on  Oxone; — Prof.  Ermaa,  on 
tlie  IttSaenee  of  Prkdon  vpon  Tbenno-Eleetridty ;— Baron  Senftenberg.  on  tbe  Self- 
ReLri^fi  'ing  Meteorological  Instruments  employed  in  the  Ohservatory  at  Senf\enberg ■ 
W.  ft.  Birt,  Second  Report  on  Atmospheric  Waves ; — U.  R.  Porter,  on  the  Frogreaa  and  Pre- 
aent Extent  9t  Savlnge'  Banka  In  tbe  United  Kingdom , — Prof.  Bnnaen  and  Dr.  Play&ir, 
Report  on  the  Gases  evolved  froui  lion  Furnaces,  with  reference  to  the  Theory  of  Smelting 
of  Iron  i — Or.  Eichardcon,  Report  on  the  Ichthyology  of  tbe  Seaa  of  China  and  Japan  |— 
Roport  of  the  Committee  on  the  Registration  of  Periodical  Pbarnoueiu  «rf  Animals  and  Vege* 
tables; — Fifth  Report  of  the  Committee  on  the  Vitality  of  Seeds;— Appendix,  &c. 

T<Wethcr  with  the  Tranaactiona  of  the  Sections,  Sir  J.  F.  W.  Uenchel'a  Addieaa,  and  Ra> 
of  tbo  Aaaodatioa  tttd  It*  Comndttcea. 


PROCEEDINGS  or  thb  SIXTEENTH  MEETING,  at  Southauptoo« 
PybUthed  at  15*. 

CoMTENTS: — G.  G  Stokes,  Report  on  Recent  Researches  in  Hydrodynamics; — Sixth 
Report  of  the  Committee  on  the  Vitality  of  Seetis ; — Dr.  Schunck,  on  the  Colouring  Matters  of 
Madder;— J.  Blake,  on  the  Pbyaiological  Action  of  Medidnea$<—R.  Hunt,  Report  on  the  Ac- 
tinograph ; — R.  Hunt,  NoTici-s  on  the  Influence  of  Light  nn  the  Growth  of  Plants; — R.  L. 
Ellis,  on  the  Recent  Progress  of  Analysis; — Prof.  Forchhauimer,  on  Comparative  Analytical 
Rceeorebea  on  Sea  Water  t— A.  Brman,  on  tbe  Calculation  of  tlie  Oauaaian  Conatanta  for 
1829; — G.  R.  Porter,  on  the  Progress,  present  Amnniit,  nnd  probahle  futiirr  Condition  of  the 
Iron  Manufacture  in  Great  Briuin; — W.  R.  Birt,  Third  Report  on  Atmospheric  Waves  j— 
ProC  Owen,  Report  on  the  Archetype  and  Horookglaa  of  the  Vertebrate  Skeleton  t~ 
J.  Phillips,  on  An(?momctry  J.  Perry,  M  D.,  Report  on  the  CfjrstallioeStafs;^ Addenda  to 
Mr.  Birt's  Report  on  Atmospheric  Waves. 

Together  with  the  TtmnaacUont  of  the  Sectioni,  Sir  R.  I.  Murcbiaon'a  Addreaa^and  Re- 
commendationa  of  the  Aatoctation  and  ila  Cdmmltteea. 
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PROCEEDINGS  ot  thb  SEVENTEENTH  MEETING,  it  OxTcnl* 
1847,  AiU»Mall8t. 


Contents:— Profl  Laagberg,  oq  the  Specific  Gravity  of  Sulphuric  Add  at  dificreot  de- 
greet  of  dilnfldn,  and  on  the  r»latle«k  wlileh  exiata  between  Ibv  Peyekywewt  af  Heat  Ike 

coincident  con*ii>t-<vj  of  Volume  In  Sulphuric  Acid  when  mixed  with  Water; — R.  Hurt, 
Retearchet  on  (he  Influence  of  the  Solar  Rayi  od  the  Growth  of  Plants; — E.  Jilallct»  on 
the  Facta  of  Earthquake  Ph«»nomena ; — Prof.  Nilaien,  on  the  Primitive  InhaMlantB  of  %tmm- 
dinivi.i ; — W.  Hopkins,  Report  on  the  Geological  Theories  of  Hlevntion  anJ  1'  irthqualcci . 
— Dr.  W.  B.  Carpenter,  Report  on  the  Microacopic  Structure  of  Shells ; — Rct.  W.  \\  bewelt  and 
Sir  lamea  C.  Rom,  Report  upon  the  Reeommendation  of  an  Expedition  Ibr  the  purpaa*  of 
completing  our  kni)«ledf;p  of  the  Tides  ; — Dr.  Schuncic,  on  Colouring  Matters  ;■ — Seventh  Re- 
port of  the  Committee  on  the  Vitality  of  Seeds  ;~J.  Glyon,  on  the  Turbine  or  Uwisental 
Water* Wheel  of  France  and  Germany  i-^Dr.  R.  G.  Latliara,  on  the  preacnt  wtate  and  reeaoc 
progress  of  Ethnojfraptii'  il  Phildogy ; — Dr.  J.  C.  Prichnrd,  on  the  various  me  tin  N  <if  Research 
which  contribute  to  the  Advancement  of  Elhnolojgy,  and  of  the  relationa  of  that  Science  to 
Other  branches  of  Knowledge;— Dr.  C.  C.  Jf.  Bunsen,  on  the  reauHa  of  the  recent  Egyptian 
Itaearches  in  reference  to  Asiatic  and  Afrir.in  F-thnolofry,  and  the  Classification  of  I.anguapr*; 
•~Dr.  C.  Meyer,  on  the  Importance  of  the  Study  of  the  Celtic  Language  as  exhibited  by  the 
Modem  Celtic  Dialects  atill  extant  ^-'Dr.  Max  Mi&ller,  on  the  Rehition  of  the  Bengali  to  Ae 
Arian  and  AhoTi|2;innl  I-.inguages  of  India; — W.  R.  Birt,  Fourth  Report  on  Atmospbedc 
Waves ; — Prof.  W.  H.  Dove,  Temperature  Tables ;  with  Introductory  Remarks  by  LicuL-CaL 
B.  Sabine;— A.  Erman  and  H.  Petetaen,  Third  Report  on  theCaleulatloD  of  the  OavasiattCen- 
atants  for  1829. 

Together  with  the  Transactions  of  the  Sections,  Sir  Robert  Harry  logiis's  Addresa^  sad 
Rflcmnmeiublloni  of  the  Association  and  its  (^mittces. 


PRO(  FFDINGS  OP  thb  EIGHTEENTH  MEETING,  at  Swmmm, 

1848,  Published  at  ^s. 

« 

Contents: — Rev.  Fkof.  Powell,  A  Catalogue  of  Observations  of  Luminous  Mct  i  rs;— 
J.  Glynn,  on  Water -pressure  Engines ; — R.  A.  SmiUi,on  the  Air  and  Water  of  Towns ; — Eighth 
Report  of  Committee  on  the  Growth  and  Vitality  of  Seeds; — W.  R.  Birt,  Fifth  Report  on  At- 
mospheric WafCS  J— B*  Sehunck,  on  Colotiring  Matters ; — J.  P.  Budd,  on  the  advantageous  nsa 
made  of  the  gaseous  escape  from  the  Blast  Fumacea  at  the  Ystalyfcra  Iron  Works; — R.  Hunt, 
Report  of  progress  in  the  investigation  of  the  Action  of  Carbonic  Acid  on  the  Growth  of 
Planta  allied  to  those  of  the  Coal  Formations; — Prof.  H.  W.  Dove,  Supplement  to  the  Ten- 
pcrnture  Tables  printed  in  the  Report  of  the  British  Association  for  1847  ; — Remarks  by  Prof. 
Dove  on  hi^  recently  constructed  Mops  of  the 'Monthly  Isothermal  Lines  of  the  Globe,  and  on 
some  of  the  principal  Conclusions  in  regard  to  Climatology  dedndble  from  them  ;  with  an  in- 
troductory Notice  by  Lt.>Col.  E.  Sabine; — Dr.  Daubeny,  on  the  progress  of  the  investigation 
on  the  Influence  of  Carbonic  Acid  on  the  Growth  of  Ferns; — J.  Phillip.*,  Notice  of  further 
ptogress  in  Anemometrical  Researches ; — Mr.  Mallet's  Letter  to  the  Assistant-General  SecfC* 
tary  ; — A.  Erman,  Second  Report  on  the  Gaussian  Constants; — Report  of  a  Committee 
relative  to  the  expediency  of  recommending  the  continuance  of  the  Toronto  Magnetical  and 
Metcim  l  o^ical  Observatory  until  December  1850. 

Tu^cttier  with  the  Transactions  of  the  Sections,  the  Marquis  of  Northampton'a  flilJiws. 
and  Hecowmendatious  of  the  Association  and  its  Committees. 


PROCEEDINGS  of  thb  NINETEENTH  MEETING,  Bt  BirmiogliaDi, 

Contents  : — Rev.  Prof.  Powell,  A  Catalogue  of  Observations  of  Luminous  Meteors  ; — Earl 
of  Rosse,  Notice  of  Nebula  lately  observed  in  the  Six-feet  Reflector; — Prof.  Daubeny,  on  the 
Influence  of  Carbonic  Acid  Gas  on  the  health  of  Plants,  especially  of  those  allied  to  the  Fossil 
Remains  found  in  the  Coal  Formation  ; — Dr.  Andrews,  Report  on  the  Heat  of  Combination; 
— Report  of  the  Committee  on  the  Registration  of  the  Periodic  Phnnomena  of  Plants  and 
Animals; — Ninth  Report  of  Committee  on  Experiments  on  the  Growth  and  Vitality  of  Seeds; 

F.  Ronalds,  Report  concerning  the  Observatory  of  the  British  Association  at  Kew,  from 
Aug.  9t  1848  to  Sept.  12,  1849 ; — R.  M  tllct,  Report  on  the  Experimental  Inquiry  on  Railway 
Bar  Corrosion  ; — W.  R.  Birt,  Report  on  the  Discussion  oi  the  Electrical  Observations  at  Kew. 

Together  with  the  Transactions  of  the  Sections,  the  Rev.  T.  R.  Robinson's  Address,  and 
Recommendations  of  the  Aneclallon  and  its  Committees. 


Digiii^uu  L>y  Cioogle 


PROCEEDINGS  or  thi  TWEKHETH  MEETING,  mt  Edinburgli, 

Contents  t — R  MtUet,  First  Report  on  the  Facts  of  finrthquake  riicuoiiictiai — Re^.  Prof. 
p0wMf  Ml  Obtenrations  of  Lmnloous  Meteors  t>^Dr.  T.  Winhum,  on  tbe  Strvetnre  mmI 

Hi5ton*  of  the  British  Annelidn; — T.  C.  Hunt,  Rpsults  of  Meteorolofficn!  Oh^crvntions  taken 
at  St.  Ajichael's  from  tbe  Ut  of  January.  1840  to  the  3 1st  of  December,  1849;— li.  Hunt,  on 
tb*  pment  Stale  of  our  Knowledge  of  the  Chemical  Action  of  the  Solar  Radiatloiiti»TcBth 
Rpporf  of  Comtwittee  on  Kxperimenls  on  the  Growth  and  ^'it  ^li•.y  of  Seeds ; — Major-Gen. 
Briggs,  Rrport  on  the  Aboriginal  Tribes  of  India; — F.  llonalda,  lUport  concerning  the  Ob- 
•orvatory  ortbe  British  Assodadon  at  Kew  t— B.  Porbn,  Report  on  the  Investigation  ofBritbh 
Marine  Zool')g7  by  racans  of  the  Drcdpe;— R  MacAndrew,  Notes  on  the  Diilril  ution  amj 
R&i^e  in  depth  of  MoUusca  and  other  Marine  Animals,  observed  on  the  coasts  of  Spain,  Por- 
tttgnl,  Bafhatf,  Malta,  and  Sonlhem  Italy  in  1840; — ^Prof.  Allman,  on  the  Preoent  Stato  of 
©ur  KntiwI,  of  the  Freshwater  Polyzoa  ;  —  FU  uM-Tr  uion  of  the  Pcrlodicfil  PhaenrmiL'tin  of 
Plants  anti  Animals ; — Suggeations  to  Astronomers  for  tho  Ohacrvation  of  the  Total  Eclipse 
of  the  Svn  on  hi\y  38,  1851. 

Together  with  the  Transaction!*  ufthe  Sections,  Sir  David  Bnwattr*i  AddtCM, and  Racom* 
nendations  of  tbe  Association  and  its  Committees. 


PROCEEDINGS  or  thk  XW£NTY-JblRST  MEETING,  al  Iptwieb, 
1851,  JPubiuhd  at  I6t.  6<L 

CoHTMra  »^Rev.  Prot  Powell,  on' Olwenrations  of  Luroinou  Meteor*  Eleventh  Re- 
port of  Committee  on  Experiments  on  the  Growth  and  Vitality  of  Sccd«:;"Dr.  J.  Drew,  on 
tbe  Climate  of  Southampton; — Dr.  R.  A.  Smith,  on  the  Air  and  Water  ot  lowns ;  Action  of 
Piorons  Strata,  Water  and  Organic  Matter  t— Report  of  the  Committee  appointed  to  consider 
the  probable  Effects  In  an  (Ecsnomical  and  PhvMrnl  Point  of  View  of  the  Destruction  of  Tro- 
^csl  Forests; — A.  Henfrey.  on  tbe  Repro^luctiun  and  supposed  Existence  of  Sexual  Organs 
la  tbe  Higher  Cryptogamom  Phints^Dr.  Daulieny,  on  tbe  Nomenclature  of  Organic  Com- 
pounds; — Uev.  Dr.  Donaltlson,  nn  two  nn silvrd  !*roblem3  in  Indo-German  Philology;  — 
Dr.  T.  Williams,  Report  on  the  BritiaU  Ann<flidai~R.  Mallet,  Second  Report  on  the  FacU  of 
Earthqoake  Phsetiomena ; — Letter  from  Prof. Henry,  to  Col.  Sabine,  on  tbe  System  of  Meteoro- 
lopu  i!  OVi  i  v  iii  ns  pi  ;  oscd  to  he  ( ^tablishcd  in  the  United  States ; — Col.  Sabine,  Report 
on  the  Kcw  Magnciogmph^; — J.  Welsh,  Report  on  the  Performance  of  bis  three  Magneto- 
graphs  during  the  Experimental  Trial  at  the  Kew  Observatory ; — F.  Rooalda,  Report  eoneem- 
ing  the  Obfer%atory  of  the  British  Association  at  Kcw,  fteu  September  1^  16$0»  to  July  81, 
1851 ; — Ordnance  Survey  of  Scotland. 

Tegetbef  with  tbe  Tranaactlont  of  the  Sectlom,  Prolhaior  Airy*a  Addreiib  Rocooi- 
aneodadoiii  of  tbe  Amodation  and  ita  Comoiiticca. 


PROCEEDINGS  or  thb  TWENTY-SECOND  MEETING,  at  Bet- 
fast,  1858,  PMitked  at  169. 

CoNTBHTs:— R.  Mallet,  Third  Report  on  the  FacU  of  Earthquake  Phenomena; — Twelfth 
Report  of  Committee  on  Experiments  on  the  Orowtb  and  Vitality  of  Seeds:— -Rev.  Prof. 

Powell,  Report  on  Observations  of  Luminous  Meteors,  1851-52; — Dr.  Gladstone,  on  ihe  In- 
fluence of  the  Solar  Radiations  on  the  Vital  Powers  of  Plants ; — A  Manual  of  Ethnological 
Inquiry ; — Col.  Sykes,  Mean  Temperature  of  the  Day,  and  Monthly  Fall  of  Rabi,  at  1S7  Sta- 
tions under  the  Beng;*!  Presidency  Prof.  J.  D.  rc  rln  -,  cm  P \ j  ci iments  on  the  Laws  of  the 
Cmduction  of  Heat ; — R.  Hunt,  on  the  Chemical  Action  of  tbe  Solar  Radiations  {—Dr.  Hodges, 
f  on  tbe  Compoeition  and  (Economy  of  the  Flax  Plant  r— W.  Thompson,  on  die  Freshwater 
Fishes  of  Ulster  W.  Thompson,  Supplementary  Report  on  the  Fauna  of  IrLhnt!  ;-  W .  \S'iIIi., 
on  the  Meteorology  of  Birmingham  i--J.  Thomson,  on  the  Vortex*  Water  •Wheel ; — J.  B.  Lawcs 
and  Dr.  Gilbert,  on  the  Compodtion  of  Foods  in  relatioa  to  Rctptration  and  the  Feeding  of 
Animals. 

Together  with  tbe  Transactions  of  the  Sections,  Colonel  Sabine's  Addressi  and  Recom- 
mendations of  the  Assodation  aaad  Its  Commillm»» 
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PROCEEDINGS  of  rum  TWENTY-THIRD  BfEBTING,  at  HvU, 
1853,  PMMat  lOr.  6d 

GoWTBltTl t— Rev.  Prof  Powell,  Report  on  Observation-?  of  Luminous  Meteors,  IS^^-^S; 
OMhaid,  on  the  PhyMoJ  Feature*  of  the  il umber; — Jamet  Oidhain,  on  the  Kise, 
FrogveM,  and  Pnttnt  Poddmi  of  Blc«m  -Navigation  in  Httll^Winian  PairtHira,  Esperi. 
mental  Rcsenrchei  to  determine  the  Strength  of  I.nrrtmotWe  Boilrr^,  and  the  causes  wbtcb 
lead  to  Explosion  i,  Sylvester.  Froviiional  He|>ort  on  tbe  Theory  of  Determinanl$^— 
ISulfeaeei  Hodgaa,  M.D..  Repart  on  Iht  Oaaas  evolved  In  Stecfilng  Ftax,  and  ontheCaoipa<iiion 
ant!  fKconomy  of  the  Flax  Plant; — Thirteenth  Rrport  of  Coromtttee  on  F TpcrTrr.f»nt»  on  the 
Growth  and  Yilality  of  Seeds ; — Hobert  Hunt,  on  the  Chemical  Action  of  the  Solar  HadiatioBs; 
^abtt  T.  Ben,  H  .D.,ObKrvationa  on  tbe  CluufacCer  and  HeaanrnBonta  of  Degiadatian  of  Ae 
Yorkshire  Coast  .  Fir^f  Report  of  Tommittec  on  the  Physical  Character  nf  the  Moon's  ^w- 
§Ut,  n  compared  with  thai  of  tbe  £arth R.  Mallet,  Provisional  Report  on  Earthquake 
Wave*Ttmtftat  and  on  SelMnemetvleal  Tnatramenia^WIIHam  PairMrn*  on  flie  Mediaakal 

PfopiTtics  of  ^^ctnl^  clprivrd  from  rrpr.Ttcd  Nfeltiiigs,  ethibitiii;;*  t!ie  inax'mimi  poir,!  of 
Mrenj^th  and  the  causes  of  deterioration  i — Rot»crt  Mallet,  Third  Report  on  the  Facts  of  £artli* 
^Mko  PhmMmcnt  (eondnded). 
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MR.  MURRAY'S  LIST. 


WORKS  NOW  READY. 


A  roFULAX  mmoN  or 

HALLAM'S  mSTOBIGAL  WOBES. 

To  BK  CoMPLETK*  iw  10  MONTHLY  VOLUMES. 

Tills  RlitioB  has  1>tx'n  mult  rtiil^tMi  from  the  urgent  demands  made  upon  the  jiuMLnlicr,  from 
time  to  time,  for  cheaper  i^piea  of  these  vork%  which  have  now  become  class  books  at 
*   the  nniTerritiM  and  FtabBe  Sdboolfl^  and  it  ia  hoped  that  the  piraunt  mode  of  publicatioa 

will  place  thorn  williiu  the  meaaa  and  rr :o  1i  of  nil  classes  of  n.-ulers.    Tba  paUieilioii 

will  oonuneDce  on  l."t  Mmv,  nnd  Ik.*  puldislitHl  iu  thu  following  order:— 

EUROPE  DURING  THK  JJIDDLE  AGF'«     n  vols. 

THE  CONbTlTUIlOXAL  HISTORY  OF  ENGLAND.     3  vols. 

THB  LITBBABT  BIB!IX>ET  OV  TOIOPB.  4 

Voii.  I.  and  n.  an  paMMied. 
Poet  Svo.  6r.  each. 

**  A  reputation  contiDuuiiy  growiii;^  for  iioirly  forty  year.",  and  the  btcatly  sak  often 
editions  in  an  ezpraisiTc  form,  prove  that  when  time  and  labour  coi\)oined  with  the  reqiti* 
site  alfility  appear,  the  world  will  reward  them  better  tliau  the  produclious  of  moro 
flabby  or  brilliant  littdrateurs.  Fortified  by  thi»  long-continued  approbutiuu  of  the  luoie 
aeholarly  and  eritieal  ehwHi,  Mr.  Murray  has  undertaken  to  praMDt  the  lii:jtorian  of  the 
Midflle  Apes  in  a  popular  form,  and  at  a  price,  whvu  all  thingB  arc  considered,  about  the 
cheapest  of  undertakings  in  thi«  age  of  chti:apuesi».  A  handHome  volume  of  about  five 
hiUMfaed  pagea^  aa  full  of  typogra]ihical  matter  m  is  confiisU  nt  with  m  .itness  of  appear- 
nnoc  and  easy  rfadini;  for  the  eyes,  is  tt»  l>o  li.nl  f<ir  six  shillings.  Three  volumes  will 
complete  the  '  Middle  Ages tea  the  author's  Historical  Works ;  and  each  work  may  be 


HISiUliY  OF  LATIN  CflEISTUKITY. 

IHCLTJOma  THAT  OV  THB  fOPES  TO  TBV  FOMTinCATB  O?  KICHOLA8  V. 

BY  HORY  UART  MILMAN,  D.D., 
DavfiorBL  VanlX 

Fint  Portion.  3  Vols.  tva.  Ma 


Digiiizixi  by  Coogle 


2 


MiL  MUiUUY  S  LIST  OF  NEW  WORKS. 


I'iiE  m.  OF  AZOF  AND  THE  BLACK  SEA. 

WITU  NARRATIVE  OF  TRAYEUB  IN  TUE  CRLMEA.  CIRCASSU. 
AMD  BOBDBB  PBOVINCBSi 

AMU  M<mcm  OF  ns  tmovmm  or  wmul,  KtutAnr,  rataIl,  amd  oomncuL 

|2r  TBOCK  OOUHTBISI. 

BT  H.  DAN BT  6BYM0UB,  M.P. 

'*  TUiii  u  not  exactly  a  book  of  travelB,  though  an  account  of  the  author's  own  joor* 
lujing  and  actual  observations  is  interwoven  with  his  deduced  descriptions.  It  b  a 
.,'(oi?mphical,  liistoricat,  RtAtistical,  and  commercial  oompibtiou,  drawn  from  various 
autliitriticM  ;  the  best  auilior  lui  uuy  |iftrticalar  district  or  subject  being  taken  as  a 
gakie;  inf  rmatioa  derived  from  other  wtMers  Uint'  likewise  added;  while  the  expe- 
rienoo  of  Mr.  Seymour,  a/^qiitrL'-l  timing  peironal  i  l'sci  vati'in  in  18-14  and  1840,  is  used 
to  test,  aimuAie,  and  enlarge  iiie  tuatvrtalit  hu  draws  (txm  utlier  euurc<».'' — S^tctator. 


A  TREATliK  uN  Till-: 

AUGUSXmAN  DOCT&INii  Of  P&£D£STINATm 

BY  REV.  J.  B.  MOZLEY,  B.D., 
Fellow  of  Msgdalea  OoUagt,  Oxford. 

Sta  14j. 

"  It  ia  from  a  oonvictko  of  the  profound  ability,  largo  knowled^  comprehensive 
reasoning,  and,  on  the  wh(Je,  irrefragable  views,  contained  in  Mr.  Moaley's  book,  that 
we  strongly  nx-onimeud  it  to  all  persons  who  feel  ooucenuueut  in  those  lofty  themes  of 
tlioQgbt  autl  those  Bublime  truib^  whidif  Iqr  the  IniliiieUi  of  our  nfttaie^  we  oontiaiaUy 
•ejiire  to,  yet  never  fully  apprvhcml. 

"  Tu  Uic  noble  library  of  English  ratiocinatiou  ilx,  Mosley  has  contributed  a  volojne 
wkidi  we  believe  will  live  witti  ite  tneel  epeeloiene.    His  plummet  luw  eonded  tlie 

<lt  pllis  i  f  o.iitr.ivoT'Biop  wliicli  hnrp  tn/nijid  tlio  in<*t  lomlimns  intiicls  for  ages,  nii'l  Ji-^ 
cumes  to  the  only  condasion  couoeniing  them  which  it  is  in  the  provinoe  of  the  homaa 
mind  to  torm** — J%$ Prm, 

"  Mr.  UiOtlefB  TrettlM  Ob  the  Augustinian  Doctrine  of  Predestination,  %  book  df 

extrriiii  ilinar)*  |x>wor  and  cleiimess,  and  cf  cxcellinl  cuinixisition,  well  fitted  to  open  tlie 
eyes  of  thousands,  and  to  give  a  healthy  and  vigorous  tone  to  the  mind  of  any  Uwfiker 
iAq  will  BUMter  ite  oontaiiie.*'— XiteraiY  Ckmxhmmt, 


IIISTOEICAL  MEMOEIALS  OF  CANTERBUEY. 

IBM  LANDIMQ  OF  AUGUSTINK-THE  JiUKDKU  OF  BBOU^ 
TEOi  BL40K  PItIN0B«-BECKET'3  SHRINB. 

BY  REV.  ARinUR  P.  STANLEY,  H.A. 

Second  Edition.   Svo.  St.  Hd, 

•*  The  volume  is  a  neceRKnry  liandbook  to  the  Oathcdinl.  .-^ikI  will  }h?  f>  und  an  Moqil* 
able  guide  tt>  all  who  metlitnte  n  pilgrimage  to  Canterbury." — Mominy  Post. 
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am  EPISTLES  or  sr.  paul  to  thb 

THESSALONIANS,  GALATIANS,  AND  EOiI.^^S. 

WITH  CRrriCA.L  NOTES  AND  DISSEBTATION& 

BT  B£¥.  B.  lOWBIT,  M.A., 

THE  EPISTLES  OF  ST.  PAUL  TO  THE 

COJiINTHIAN& 

WITR  OBmOAL  Hons  AHD  DlflSSmflOKfll  *«. 

BT  SET.  ABTHI7B  P.  BTAHUST,  M.A.» 
QwptelBio  H.B.H.  Piliiei  AUmt^  and  ChmoB  irf  ^nt«tniT  fhttnJ"** 

1  Total  8vok  S4*. 

POLYNESIAN  MYTHOLOGY, 

AMD  AKCimT  THADITIONAI   H18T0RY  OF  TOE  NEW  ZEALAND  BACii  A» 
FUllNlSUEU  U\  liihllt  PRIESTH  AND  CUiEtU 

BY  Slli  GEOUGE  GUEY, 

Late  QoTemor-ui-Chicf  of  New  ZcJand. 
With  WoodouU.  Poat  8vo.  lOi. 

"Ttie  tales  and  Ic^tpikI?"  'R  liieh  composo  this  volnrnc  •w-err  polloctcd  l»y  Sir  George  CJrcy 
from  chiefe  and  prints  with  whom  he  came  in  contact  during  his  rosidenoe  in  New 
gfftlmrf.  The  woilc  affsfds  hoooanble  proof  of  the  late  Governot's  eonsdoitiMu  and 
efficient  conduct  in  hh  iinpirtnnt  office.    The  rcseirches  nf  wliioli  aomc  of  the  fruit";  air 

E resented  in  this  Tolnmc  were  the  result  of  aa  anxiona  desire  to  become  faroiltar  with  the 
mguage  eod  IMiDgB  «f  the  people  whom  he  had  to  goreia.  Hia  own  aoooaat  of  the 
maim,  r  itt  whkh  hk  ftiuliM  weie  dindad  will  he  raid  with  much  hitoiesU**— X«teviflry 
G<iseU«, 

"Sir  Ctoorgo  Oixy  dimmm  tmiae  Ibr  luTing  leanud  the  knguage  of  the  aborigines,  and 
got  acqua'uited  with  their  traditii^ns,  in  order  the  l>tlt.jr  to  uniki^tninl  the  i«-oj>lo  with 
whom  he  had  to  deaL  The  book  does  credit  to  his  iitdaatinr  and  sagacitj.  It  la  a  uiofiil 
contribatioa  to  the  MtuU  hielotj  ef  Bwakiad.'***J!pwieiiiiw. 

-  -  — ♦  —  - 

HISTOKY  OF  THE  OHlilSTIAN  OHUBCE 

to  TH9  FoirnnaATi  ov  cbboobt  tbm  gbsat*  AM.m. 

BY  BEY.  IAMBS  C.  BOBBETSON,  M.iu, 
Woaref  Bihwliemm* 

9ve.  Ua 
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MR.  inJBBA.TO  LIST  OF  KSW  WOBKS. 


A  NEW  LATIN-ENGLISH  DICTIONARY. 


BASED  ON  THE  WORKS  OP  FOBGBUJNI  AND  FBSTJND. 


One  Volumo.  Medium  8to.  SU. 


"  Dr.  Smith  is  a  skilful  an<l  careful  eilitor,  not  a  m<^r-^  ^mnslator.  No  Ixtlter  illaa- 
iration  of  the  nature  of  hin  labours  can  be  ImagLucd  than  m  supplied  by  the  C'jiutrast 
bebwean  iliiB  dktioaary  and  that  of  Dr.  Andrews.  Both  are  in  a  great  measure  baaed 
upon  the  same  authorities  ;  but  the  one  is  nii  imlifiereut  transbiti  in,  ovlitoil  in  a  slovenly 
style — tlie  other  is  aet  ft^e  from  imperfoctiuu.s  of  any  kind  a-s  a  iKi-fk  may  bo  oiadt.'  hy 
raperior  editorship  and  carefnl  rorifiion .    *    *  * 

''Faaiiing  from  the  etymologii^al  doivirtmcnt,  in  wliicli  Dr.  Smith's  Dictionary  atanJr* 
quite  alone,  wo  find  its  suiieriority  in  other  |x>iatei  ©sjuaUy  decided,  though  thin  nuiv  n.'t 
be  to  atnking  to  a  c.-Lsu  tl  oKsorv-er.  The  interpretation  ofvwdi  it  tttmhioted  with  tlie 
game  editorial  ability  an  the  invi«ti,i;Hti^)n  "f  their  etymolo^,  eombininj^  arcnracy  of  defini- 
tion with  exocUcnco  of  Arrangement,  and  c^jinpletenees  in  the  exiiihitiou  and  Ulustratloa 
of  the  various  shades  of  ineaaiuig,  with  ft  freedom  from  nee<l]ess  distinc-ti<m  and  redundancy 
of  diUil.  After  st;»tim,'  in  clear  and  precise  language  the  radicjil  notion  attache<l  t-)  the 
worti  in  question,  the  txlitur  trj^«>  uut  all  the  derived  meauing^  in  the  natural  order  of 
their  development, 'gi^>°St  under  each,  instances  of  their  ooenrrence  in  Latin  authors.  *  *  * 

"Dr.  Smith's  Dk-ti'inary  U  a  worthy  comp.'inion  to  the  works  he  haa  cdlt^ti  ;  and  we 
have  no  doubl  it  will  bo  evuu  uiuro  cxi<uubivcly  uiH-ni  than  they,  because  its  bulk  and  price 
are  snoh  as  to  render  it  more  accessible.  In  point  of  cheapness,  as  well  m  more  MMXitial 
qualities,  it  has  the  advantage  of  all  other  Latin  Dictionaries." — A(kcn(rum. 

<*  This  Latin-English  Dictionary  is  based  upon  the  elaborate  work  of  Forcellini,  originally 
pnhliilied  ftt  Padua  in  1771,  and  FrenndV  German  edition.  Reference  has  been  con- 
iinnally  had  to  the  American  translation  of  Freund,  poor  as  that  hock,  tarns  oat  to  be  in 
many  points ;  and  Dr.  Smith  has  had  recourse  to  otlier  sources  of  information,  tm  well  as 
to  hid  own  knowletlg^".  The  result  is  as  nnnrallcd  book  for  ihe  position  it  is  intended  to 
that  is,  a  middle  place  between  the  9ixtmd.ro  werk  of  FomUini  or  hit  tnuudbtons 
and  the  school  dictionaries."- — Sptfinfor. 

"  Before  we  look  into  the  quality  of  thin  Latin-English  diotionaiy,  we  find  oorsdrcs 
tetUng  it  meehmiotlly  ts  >  pnntsd  hoot,  iit  wonder  $A  its  priee.   For  thfln  art  npwaidt 

r.f  twelve  hundred  pncT"5  in  it,  and  on  each  page  there  are  tlirce  ivdumns  of  small  and  very 
perfect  type^  various  in  form,  and  admirably  printed — ^its  cost  not  many  years  most 
Boraly  hftTe  heen  *t  least  double  the  guinea  netr  ebtiged  for  H. 

"But  wonder  of  this  kind  is  troMed  when  we  oonio  to  test  the  lltorarj-  value  of  the  wurk . 

<<  J^.  Smith's  '  LaUn*£ndish  Dictionary'  contains  very  moeh  that  is  not  to  be  found 
eiihw  in  Foioelluii  or  in  Preuid,  while  it  it  lifted  by  itt  iadi^iendettt  merit,  and  it« 
incomparably  greater  ftilnr's'?,  far  abo\e  comiari.son  with  any  sehool  or  clU'ce  dicti.>it;iry 
oommonly  iu  use.  Fractically,  it  is  the  best  that  a  man  can  have  who  keeps  on  hit  shelf 
one  Ifttin-Bngliah  diotionBiy  at  bit  made." — ^£Kimt«i«i*. 

"  An  examination  of  this  Dictionary  has  convinced  nttlialwa  were  not  mistaken  in 

n'.ir  estimate  of  Dr.  5?mith'.s  care  and  zenl  in  the  ]>orformftncc  of  the  work  he  had  taken 
ill  hand.  Of  liiii  ability  to  execute  it  well  he  had  given  abundant  proofs,  and  the  result  is 
that  he  hat  piodnced  a  dietionaiy  ▼bieb,  it  it  TOiy  liiaited  piajae  to  tay,  it  very  modi 
taperior  to  any  we  before  pof«»*>ssed. 

'*  The  quauiity  as  well  as  the  quality  of  the  information  given  by  Dr.  Smith  is  such  a^i  to 
leave  all  other  Latin  dietionaiiea  vhich  wc  have  teen  fiir  behind.  The  arrangoment  by 
wlileh  the  varionq  ntoauings  of  a  won!  are  •.'Iren,  and  ilhistrated  by  quotations  fr.au  later 
authors  following  imnioliaUlyf  instead  uf  the  ohbfa&Uiuned  plan  of  uMng  ligur«.:ii  of 
refereiu  e  for  the  Ulustrations,  it  etlenlatoil  to  nave  a  great  amount  of  tr  uble  and  time. 

"  <ire.it  credit  is  due  for  the  manner  in  which  the  work  is  got  up.  The  paper  is  t.''"Ml, 
the  i>riut,  though  small,  is  beautiful  and  clear,  and,  though  extencUng  to  1200  pages,  the 
price  it  oaly  one  giiiiNa.*'«-Ai^M  Ohurthman* 
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A  SMALLEE  Lim-ENGLISH  DICTIONiiEY. 

AliildBied  fkvm  the  Inrger  work  for  ih«  Ui^o  of  Junior  Glaaos. 

BY  WILLIAM  SMITH,  LL.D. 

"  Dr.  Smith's  '  i^mailer  Latin-Engliah  Dictionary '  is  deaigned  for  the  oso  of  the  younger 
cthwcB  in  schools.  Its  two  great  featnnt  are  ^  order  ezhilntiiig  the  meaning  of 
words,  which  shows  first  tho  primitiye  and  then  the  figurative  sense,  suffi.  h  ntly  i!!ns- 
iratfld  by  comment  and  quotation  of  authorittee;  and  the  manner  in  wliich  tho  pnpil'a 
attention  ia  directed  to  the  tue  of  etymology.  la  form  it  ie  like  tlie  eoinnun  Bntiek** ; 
in  system,  completeness,  :ui<1  nil  Die  (-<'iii|>n  lu  nsivenesH  uml  refinwocnte  of  modem 
eeholarahip^  it  lar  surpasses  that  very  useful  book." — Spectator. 

*' As  a  aobool  dictionary,  tikia  atvUgnent  of  Dr.  Smith's  great  work  ntiiet  mnk  ae  the 
best  extant.  It  has  Iwd  ptoulLar  drums  to  favour.  Tii  tlio  first  \Ancc,  pvcryv^'ord  is  given 
which  the  youthful  scholar  is  likely  to  meet  with  in  the  courae  of  his  ckssic  reading ;  and 
in  the  RMond  place,  the  Tariom  meaidnga  and  uwe  of  words  are  given  in  deUdl,  ao  tiiat 
the  .'-tuiloiit  inny  select  tli'it  ."it'nifi'-'.'ition  iimj^t  jin'i)nato  t<i  the  sense  of  llie  ]>.i-s;ir\irc  in 
which  a  particular  word  occurs.  One  authority,  at  least,  is  given  for  every  word  in  tho 
book,  and  in  the  ease  of  important  terms  many  authors  are  quoted  to  illwitrate  diflerant 
signifioatioiii*.  The  t\7)ogrr»i)liy  ari<l  general  plan  arc  those  of  the  larirtr  work  ;  ami,  in 
addition,  there  is  a  tolerably  copious  list  of  proj>er  names.  For  elementary  scholastic 
purposes,  the  dictionary  is  all  that  could  be  desired." — Prm. 

"Not  long  ago  we  called  attention  to  the  Latin-English  Dictionary  of  Dr.  Willium 
Smith.  A  smaller  dictionary  has  now  been  prepared  from  it,  which  preserves  most  t.f 
its  good  features,  indeed  all  of  them  that  can  be  of  any  use  in  schools,  or  are  required  by 
ordmary  readers  of  the  Latin  cla«dcs.  It  will  take  the  same  rank  among  small  lexicons 
which  is  held  by  its  elder  brother  among  chiefs  of  the  race,  and  is  undoubtedly  the  best 
cheapdictionary  that  can  be  desired  for  common  use." — Examiner. 

With  that  stnmg  praetical  instinct  for  which  Dr.  Wm.  Smith  is  remarkable  he  has 
berr"  adapted  his  reoently-publl.'ilRHl  '  Latin  Engli^li  Di<  tli  nary '  to  school  purposes.  The 
ttbriilgment,  which  has  been  made  under  XAa  ^iUperiukiKieuce,  contains  all  that  portion 
of  the  larger  werk  wlii,  h  is  requii-ed  for  the  bludy  of  the  classical  nuthoiarcad  in  schooli^ 
and  retains  all  the  characteristl'-  t  \crllrn>  i<  s  uT  (hat  wmk  ifs  elearnefts  and  correctness 
of  explanation,  simplicity  of  arruiigemtut,  .sutlicicucy  of  illustration,  uxliibition  of  etyroo- 
logieal  affinities  and  modem  derivatives,  and  careful  accuracy  of  typography.  At  the 
snme  time.  Ity  omitting  words  not  likely  to  l>e  wanted  by  those  for  whriu  llio  1>onk  \n 
intended,  the  cdit'jr  has  been  enabled  to  give  all  requisite  information  withiu  a  modtruto 
compass.  Tho  remarks  ia  liie  Preface  on  the  diffienlticK  e\i)erienced  b?  young  persons  in 
the  choice  of  suitable  menning^,  and  the  desirableness  of  <levotin^'  some  time  t"  an  cxpla- 
natioa  of  the  proper  mode  of  using  a  dictionary,  are  evidently  written  by  a  i^ractical 
kaehir,  rad  deawTO  tbe  «tteiitloft  of  all  wheaedn^  it  is  to  inaferwt  beginncn  in  Latin.'*~ 

■■■  — »■  ■■  ■■ 

JOMSON'S  LIVES  OF  THE  ENGLISH  POETS. 

EDITED,  WITH  NOTES, 

BY  PETER  CUNXTNCiHAM,  F.^A. 
3  vols.  8vo.  7t.  ti.  each.  (Mcitiur'a  BatniH  Classios.) 

■  ■  ♦ 

GOLDSMITH'S  MISCELLANEOUS  WOEIS. 

EDITEP,  WITIT  NOTES, 

BY  Pi2.iLll  CU>:nL\GHAM,  I'.S.A. 
4to1&  tn,  raM.«aeh.  (MoaB&Y'h BMlMt Cuaatca) 
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GIBBON'S  EOMAN  EHirTBE. 

PftECEDED  BY  Oinnoys  AUTOmoaRArilT.  AND  EDITED,  WITH  KOT£S, 

BY  WILLIAM  SMITH,  LL.D., 

ClAtsical  Ezamloer  iu  the  Univorsity  of  London. 

Portilik  xad  Uapa.   8  volfl.  Svo.   7».  0(f.  each.  (Mubhat's  D&isisn  Cla&gic^  ) 

'* It  is  at  least  half  !\  e<^ntnry  t^n  bt<»  to  rfTicw  tho  Tkrlino  {Ui*l  Pall  of  tin  K-'innn 
Emjnro.'  By  thu  ooutMiut  of  all  qaaiiliod  judges  it  stands  ilio  !m'.-ik»i  hi&k>r>-  iu  tlte 
Bligliih  language  ;  a  history  Mftvoelj  to  be  eqnaUed  In  any  kngnigc  ;  a  work,  as  the  xnofX 
rompct^fiit  of  iMitK'",  NiLbuhr,  pn^onnced  it,  'nerw  excelled.'    On  su  'li  .1  1  .><ik  it 

would  ili  lK<;oiue  ua  to  speak  cither  iu  praise  or  censitre.  Its  nteritt  arc  admitted  ;  it& 
imHi  ire  knovD ;  HhMtidE«BiliiilM«. 

"Of  mtdi  a  work  all  that  we  at  this  tinra  cf  day  can  desire  !•  anally  gixyd  cditu^n. 
And  suah  to  t!ie  fuUcst  extent  is  tliat  just  e<.>iui>lete«l  and  now  lx;fore  us.  As  the  *  Dccliru.! 
and  Fair  is  the  best  history  in  tho  language,  so  is  i\m  the  best  edition  of  it.  H:tnily 
indeed  would  it  b«  to<j  much  to  i<ay  thftt  it  is  oneof  the  rcry  best  editions — for  all  practical 
and  useful  pnq>o5's,  the  )><  st,  ,.f  roone  Hot  tlM  moot  spteiidid-'^  wj  siodem  Bsfliak 
clasHic." — CTid.'*.  Kni'jhfi  J'aixr. 

'*l>r.  W.  Smitli".H  edition  of  MiUnan's  'Gibbon'  iu  Murray'ii  Britiiih  Ckumcji,  is  bruu^kt 
to  *  wortiiy  close  witli  n  n  <bto  ittdaiK  of  a  kondred  and  ihj  pa^w  la  length.  This  book, 
as  rrrnr^rknlth-  f<>r  its  cliLapnesfi  rut  its  excellenoo,  is  BOW  Mm  OM  itaodttd  ffditiftn  of 
Uibbou,  aud  is  likely  long  to  remain  so." — ExMiiintr. 


THE  ENGLISK  BATTLES  AND  SIEGES  OF 
THE  PENINSULAK  WAB. 

BT  LIEUT.^SN.  SIB  WILUAK  NAnER»  K.O.B. 
WlthMnlk  P(m4  tm  lOtiftL 

"Such  a  volume,  filled  with  details  of  heroism  and  fortitude  to  which  the  annals  of 
antiquity  afford  nothing  Mfwrior,  appears  with  wonderful  opportunenesa  at  sooh  a  tUM  as 

the  preHont,  nnd  may  count,  we  suppojsc,      a  wide  popularity." — Kriimfncr. 

"  Napier's  *  History  of  lh«  Peninsular  War '  has  long  be«n  the  text-book  on  that  snl^ect 
la  tUi  Tolniae  Lieat.>6«iMi«l  !lapl«r  liaa  eatiniy  rMonpoaed  tin  aMoimte  of  tli*  MmMi 

i>f  R'  lira,  Vinu'iro,  and  Gorunna  ;  the  nthor  battles  and  Kicpo**  arc,  with  more  nr  less 
oompressiou  of  details,  tianscripUi  from  his  'History.'  We  need  say  nothing  in  their 
reoommendalioii,  the  name  of  Napier  ^rMoantaeads  its«1f but  we  may  add  our  eoiii^-> 

tion,  that  the  work  will  be  (a^'i  rly  smi^!.*    I'.'  1   1    v.     ;tii    itic  record  "'f  'k'0<ls  of  ihiriu:: 

beroiiim  as  dintingBiahed  as  any  that  grace  the  iiritieh  aanaU"— i\ra#(U  ami  Mititarjf 
OneNa 

"A  liandaomo  and  portable  Tolame,  giving  the  pith  of  the  hirgeraad  imriTalled  work 
of  the  ^rallant  author.  It  is  a  well-timed  ])ublicalinn,  and  will  Ik'  a  rery  conTenient  and 
suitable  present  to  the  junior  candiUatee  for  military  honours.  It  has  a  highly  character- 
istic portnit  of  6ir  WilUam  N«pi«r.''— A^iu^  Ckwtkmmi. 

"Sir  William  Napier  has  extracted  from  his  great  work  some  of  its  most  brilliant  and 
delightful  pasaagcM,  and  oomhined  them  into  one  volume.  It  is  done,  we  need  hardly  aayt 
with  great  judgment,  and  will  for  the  comnKm  ran  of  JKeadet*  mpjily  tho  piMO  of  hia  laige 
History,  n^eh  most  men  Imve  neither  money  to  pavoliase  nor  ti»e  to  laid.** — ffmmrdiam. 

"  A  handsome  and  handy  vt^lumo,  of  deep  iotonoitt  and  tiuuly  appoaranro,  r\n  serving 
to  bring  before  the  mind's  eye  the  great  hattlea  of  nearly  half  a  century  ago.  In  extract* 
ing  the  "  Battles  and  Biegee**  from  ^  Hllhiij  of  the  Peniunkr  War,  they  hxn  been 
revised,  and  Rocif^  Viaiera,  and  Ceaenm  twmfmiL**^t^pmtiittt, 
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-  A  MAXUAL  OF  ELEMENT AKY  GEOLOGY; 

OB,  THB  ANCIFVT  CHANOES  01"  TUF,   EARTH  AND  ITS  IMIABlTANiaii 

ILLLQiUAIKD  BY  ITS  Cl^ULOUiiJAL  MONUMilMS. 

BY  8IE  CHAULES  LYELL,  F.ILS. 

fyih  BdUton,  Vhacm^if  nvted,  wKh  YCO  Woodmts.  0vo. 

"Sir  Charles  Lyell  continurs  t  .  follow  up  hia  geological  investigations  with  such 
unrctnttttng  rigonr,  that  the  additions  to  bis  noble  pMlo0O|iluo  trwUtet  Wnf  the 
ixoportance  of  new  works. 

*'More  than  three  yean  bav«  passed  sinoe  the  last  ctJition  uf  the  ALuiual  uf  Uuulugy 
was  ixiblihhcHi.    During  that  iutcrral  many  new  iaotfl  have  been  aaovrtainedt  and 

imiiurU'uit  sulJecLa  hnvc  lui  lorgouo  thorou^jh  diitouwiou. 

The  additional  mutter  in  this  edition  amoanta  to  atxiut  a  ImtKlred  and  furty  oloaely 
printctl  |>agt'8,  and  two  bmidTed  mw  flhutmtioiia  an  alfm  given,  the  Tolnme  eontaiamg 
in  all  ikU'uI  scvtti  IiuikWI  and  fifty  wootl-outs.  The  work  i»  now  more  than  ever  wortbj 
of  being  regardvd  aa  a  aUmdard  nanital  of  eleoMntary  geolog7."—Zrtl«rary  ijhaeUe, 


HDIALAYAN  JOUENAlii; 

OB.  NOTES  OF  ▲  KATUBALIST.  IS  BENGAL.  SIKHIH,  NBPAL^  HIHAtATAS 

MOUNTAINS,  Ac 

BT  JOSEPH  DALTON  HOOKER,  F.lta 
With  many  WoodontiL  tVbta  Svol  SOfi. 


THE  OKiai^^  AND  PEOGEE:StJ  OF  THE 

MECHANICAL  INVENTIONS  OF  JAMES  WATT. 

ILLUSTBATBD  FROM  BIS  OOBRMFONDmcn  WITH  BIB  FBIIKDS,  AMO  A 
BPBCIFIOATION  OF  HIS  PATBNTaL  WITH  AN  INTBODDCIOBT  HEMOIB. 

BY  JAME^  P.  MUIRHEAD,  ESQ.,  M.A. 

With  rortnUt  and  riates.   3  Vt>U.  Svo.  i^M.—lMtgar  pt^r,  ito. 


niSTOllY  OF  THE  EXGLISH  TOOK  ].A\V 

IN  CONNECTION  WITU  TUX  CONDITION  OF  TUB  rEOPUL 

BT  SIB  GEORGE  KICHOLLS,  K.C.B., 
late  Foot  Um  OonnBiaakwar  nd  Setfelaay  to  the  Peer  Law  Powd. 
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im  LIFE  ANT)   MISCELLANEOUS  WOliKS 
Of  THOMAS  YOMG,  M.D. 

WITB  BILlCnONB  IBOM  HIS  CX>BBXBVOinXKirCI. 

BDHED  BT  PEAir  PRAGOGK  AND  JOHK  LEUCH,  ESQ. 

**  The  repttUiettioB  of  Dr.  Toimif  •  works,  md  tliu  hy  Deta  TrnMstk^  dmr  ia 

slHU!iiicMt  -'ind  maaterly  in  i^lylv,  will  s.  cure  t\n1y  i\j>.tico  to  tlio  meiri'  iy  nf  j  yii>S(>}il)er 
whuao  clAima  will  not  lienodurth  be  dUipated  to  two  of  the  greatest  aduievemeiits  of 
medm  tofapcie  the  ettii1)UahiB«Dt  of  the  nndobitaty  tlieoiy  of  light,  and  tlie  isOttftt' 
tiltion  of  the  hicroglyphios  of  Egypt. 

"  The  Memoir  bj  IHau  Peacock  is  extremolj  intorcsting  as  a  biogra^y,  while  it  giTca 
Ineid  and  eondenMd  infSoniiatiaii  on  the  varion*  rabjeeta  wnh  whidi  Dr.  Toimg'a  name  ia 
associated.  Mr.  Leitch  hfui  ably  fulfilled  his  share  of  the  worl^  ia  oditoig  the  hiero- 
glyphic papera  aod  corroBpondemv." — Litirarv  (jhueUe* 

Dr.  Vemcodc*B  life  of  Youmj  ia  the  reanit  of  an  undertaking  *naU7*  nade  aaire 
tluiu  twenty  years  ago ;  bat  of  which  ill-health  or  i)re8siDg  avocatioDs  have  suspended 
the  execution  till  now.  Ezteusirc  stores  of  correspondence  and  family  papers  hare  been 
pl.iced  in  the  biographer's  handH.  He  is  well  qualified  for  giving  an  aceoant  of  Young't 
Bcicntific  labomty  aod  fixing  his  p«3sition  as  a  pliilosopher.  fioth  the  career  of  the  man 
nnd  the  diacoveries  of  the  scholar  and  natural  philosopher  are  clearly  told.  When  tb« 
of  Dr.  Young's  jouruaht,  oorrei^ndenoe,  and  so  forth,  is  considered.  Dr.  Peacock 
is  entitled  to  the  eiedit  of  haring  exemaed  a  tan  dieeietutt  ia  their  apniag  an.**— 


MAXIMS  AND  HINTS  ON  ANGLING. 

WITH  THE   MI8EEIES    OF  FISHING. 

BY  jaiCHAKD  PGNN,  ESQ. 
Kow  Edition.  Woodeubi.  Fcap.  8to.  1«.  (MouAT'a  Bailwat  BaaancoX 


KNOWLEDGE  IS  POWER; 

A  VIEW  OF  THX  PaODUCTIVE  Forci:s  of  ^t^  rruN  SOCIETY,  AKB  THE  BKULIB 

OF  LABOL-R.  CAPITAL^  AND  SKILI^ 

BY  CHA£L£S  KNIGHT, 

mth  Woodentik  Orowa  Svo^  7a  td» 

"We  know  no  Letkr  \\vi\  we  crtilil  ro<^<»iuniend  to  a  beginner  in  the  sdeooe  of 
political  economy  than  this-  It  is  now  generally  admitted  that  a  knowledge  of  the  first 
prineiplea  of  thit  Rdenoe  ought  to  be  instilled  into  the  popular  mind  even  in  tnuaing 
schoolb  ;  and  yet,  sooth  to  say,  most  writers  on  the  subject  have  mystified  and  obeeured 
its  eleroeuta  by  the  air  of  abstraction  they  have  communicated  to  them.  Mr.  Knight, 
at  leaat,  has  avoided  this  failing.  His  work  may  weU  be  called  philoaophy  teaching  by 
exAinple.  The  most  fiimiliar  operations  in  common  life  are  seized  upon  and  brought 
forward  to  illustrate  some  imfv.rtint  iirincij)!*",  arul  tlmt  m  ha\>n\\y,  so  ple.iAaiiUj,  and 
with  such  adaptation  to  the  uiiud  of  the  roadi  r,  Uiat  the  jmlinuent  ia  enligUttuud  while 
the  laocu  if  eatertained,  and  the  reader  finds  that  he  has  tuastered  a  principle  while 
rending  n  ptnnr.  Tlio  volnmc  i,s  iDit-tratoJ  with  a  nnniVicr  of  wood-cut-,  'vliioh  Aov 
ill  strung  (outraiit  ihv  tcdiuus  ojK^atiuu  and  Uic  cuiubruun  iiuplements  ol  funuer  times 
al<  Qg  with  the  rapid  proeeiaei  ead  the  stapeadoue  BMohineiy  of  laodera  dajii**— -Jfeni- 
ing  ChronicU* 
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IiMDlU)0£:  OF  PAINTIMO. 

THE  ITALIAN  SCHOOLS. 
TRANBLATID  WBOU  TBM  OBBKAN  OW  KVQVOL  MDOMD,  WITB  VOW^ 
BY  SIR  CHARLBS  SASILAEX,  ?.B.A. 
ThMUttton.  Witb  150 lUuktmtioM of ttw bm*! ftmon plofeqiw^  SVolC  Cnmutn.  Mta. 

*'  lu  its  present  Hbaix;  the  work  is  complete  m  lar  uh  it  extonds  ;  the  pri^rui* 
of  Italian  painting  is  traced  from  the  age  of  Const&ntine  to  its  decline  in  the  seren- 
toenth  century,  with  gii:it  kn.i  vlr  1 -o  an'l  Ji^'Titnination  ;  and  the  charrtctfriMties 
of  each  nm«t</r  are  hain'ily  and  diallni  liv  and  forcibly  expressed.    It  is  this 

oM&lrinntiuri  of  bistcme  lore  with  arttMtic  foeliug  that  has  made  Kogler'a  book  poptdar 
through  Kun>i»e.  Ho  fools  the  jH'i-ulbir  JiiorUs  of  oaoli  mruHttT  ho  n  'ti'-og,  luul  honcf  is 
enabled  by  a  few  descriptive  touciH-s  t^  oxpre**  the  chanu:to-r  of  his  groate«t  worka  and 
give  a  true  idea  of  hia  genius.  Fuller  details  OD  jiuticuUir  pointa  may  b«  ofiiktained  in 
other  works,  but  in  none  is  there  f^uuil  bo  firm  a  grasp  of  the  wh(/Ic  gubject,  or  such  fma 
appreciation  of  artistic  qualities  and  beauties.  For  thi^  rcasuu  the  uurk  will  be  Taiued 
by  all  who  desire  to  know  not  only  the  iMding  1  t  f  the  history  of  the  lUduun  acAiOol^ 
Init  its  peculiar  excoUoncii :»  ;  t  >  '"'"nprfhend  not  only  its  foniis,  but  its  spirit. 

"  Apart  from  the  judiciuuii  traui*lation  of  Kuglur  s  text,  the  carehil  nok^  of  oar 
•ocomplished  President  of  the  Boyal  Aeadflmy,  and  the  elegant  style  in  which  thia  tmoA- 
Ixiok  is  produced,  the  nnmeronfl  illoRtratinns  would  almw  suWtnnt-.'iI  value  to  the 
wurk.  The  merit  of  that  quality  of  art  kuuwu  an  ixunp'igitwn  can  only  be  illustrated 
by  example,  and  ths  criticism  on  a  picture  is  always  u  -  -  ^r  andentood  when  ft  dnvvint 
from  it,  on  liowercr  ftniall  a  scale,  is  beforo  the  oyt- .  '     i'/u  Prexs. 

*'  And  while  tuotitiutuug  utw  vditions  we  remiiik  without  aurprlM:  the  <^ly  appoaranoe 
of  ffir  Cliark>s  B&stkke's  JfamlhwJt  of  the  lUMtum  SekoaU.  The  basis  of  this  wotic,  m 
our  readers  know,  is  Gcniian,  but  the  nrtcR  of  its  nrromplished  editor  have  given  it  an 
iadependent  original  character,  and  a  value  it  could  liave  derived  from^io  other  Kngligli 
wane.  Here  and  there  we  tee  additional  notes  ;  and  the  minute  but  careful  onrtSttM 
of  the  p'o.'it  liitlian  ]iictiirc!>,  m<-ir>>  th:ui  a  hundro<l  in  number  and  marrellonsly  eonooted 
1^  Mr.  tichur^  hare  lost  none  of  their  sharpneae  and  brilliancy." — £xemmar. 

HANDBOOi^  lOU  YOUNG  PAlNTiM 

liY  CliAKLES  liOBElii  LKSLIK,  ILA., 
AhUmmt  of  "  Lito  (tf  OooateUa." 

WtthflliMtnlkiiM.  PMtSvo.  mad. 

"Lectorea  delivered  Iqrthe  author  at  the  Eoyal  Academy  form  the  nucleus  of  thi« 
Toloine;   Vr.  LaiUe  deokree  in  hie  prefim  tlint  be  is  driven  to  writer  not  beeaoie  no 

previouH  writ^^ra  on  Art  liavo  exi.st<il,  bnt  Ikciuj^-  tx)  many  Imvo  already  lired,  and  t«x> 
much  has  been  written.  He  is  not  afratdf  he  mys  sarcastically,  at  the  preaent  day,  of 
wnat  of  patronafe  for  Art,  but  of  vant  ef  Art  to  patnmiie.   The  diaeovery  of  hia  ova 

errors  entitles  him,  he  thinks,  to  expo-o  tlic  t-rrors  of  others  ;  the  diwovory,  lie  inK<^nu- 

onalj  Miyai  made  too  Ute  to  benefit  himself,  may  be  soon  enough  to  be  of  nae  to  others.  •« 

Ho  doea  Biil»  however,  under  tin  modaii  titk  of  *A  Handbook,*  addriM  iliidMti  nlew^ 

bat  matorad  paintaia  and  tho  whole  worid  of  jiimpJ  pawhaawa."— Jrt<n«wwti 
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TREASURES  OF  ART  IN  GREAT  BRITAIN. 

BSUia  AS  ACCX)UNT  OF  THE  CniEF  COLLECTION'S  OF  PAINTINGS,  DOAWINOB 
SCULPTURES.  MIMATUKES.  JISS..  Ac.  IN  THIS  COUNTBTf. 

BY  DR.  WAAGEN, 
IMnolor  «f  the  IU>f»I  Galtaiy  of  FfetaiwM  BariliL 

WtthlndaK.    tV«la.  Bwa  tat. 


A  DICTIONARY  OF  imiAN  PAINTEE& 

WITH  ▲  TABLB  OF  OOVTKMVOBABT  SGHOOLB. 

BY  A  LADY.     EDITED  BY  RALPH  N.  WORNUM. 

Post  Sva  U.  M. 

"  A  brief  but  very  compact  anil  well  arranged  '  Biographical  Catalogue  of  the  Principal 
ItftU«a  P«iat«r^'  pat  together  by  Mxb.  Fftrquhtt,  and  edited  Mr.  Womom.  It 
Mttpriiw  dMft  mlilligcBt  natioM  of  the  ^  and  wofki  of  eadi  wtal^  and  ptiiiMl  to  It 
it  a  VC1711MA1I  Ubnlar  Tww  ef  ito  MhMla  of  ItaliiB  pMnftrng.**— ABMi«Mr» 


THE  MONASTERY  AND  MOUNTAIN  CflURCH. 

A  STOBT'BOOK  FOB  OBILDIIIN. 

BY  TH£  AUIHOJEt  OF  <*8UNLiaHT  THBOUOH  TH£  MISI." 

WlOk  Weodentfc  Z6nio.  4«. 

THE  CRIMEA  AND  ODESSA ; 

THB  CLIMATB  AHD  BBBOUBOBS^  DB80BIBBD  FBOK  PBBflOVAL  ENOWIiBDGB. 

BY  PROFESBOR  KOCH. 

Map.    Foat  6vo.    lOt.  W. 

*'  Dr.  Koch  is  not  a  ti-avdlcr  who  givos  us  merely  .1  fliniHV  aoconnt  of  his  own  snyincs 
and  doingSi^-of  vhai  he  saw  and  felt  in  forei^  parts,  or  what  he  fancied, — leaving  us  on 
•11  material  ptrfiite  ai  nraeh  in  tbe  dark  a*  erer.  He  exliavala  Ih  aatjoei  witti  OaraHui 
pntienre  and  dilipencc.  ITc  coca  into  the  moat  mninto  p-jints  of  history.-^and  ho  c^m- 
presses  the  labours  of  all  the  best-informed  writers  on  the  subject  of  which  he  treats  into 
tmrj  flue  ef  hti  pregnant  and  tmiliAi]  chapters.  The  reader  nrait  iwit  indeed,  expect 
mere  light  fanfiea  :ind  sparlcling  tliou^dita  in  Dr.  Koch's  pn^es  ; — ho  must  read  tbem 
carefully  m  a  serious  study ;  and  he  may  always  fearlessly  refer  to  them  as  a  respectable 
antlMtit^  OB  diipvted  poititi^— •  didaoiuuT of  eoilom  isad  blMMtiAg tMiL**^A timmm. 
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HAOT)BOOK  FOE  TRAVELLERS  IN  SPAL\. 

ABBANaSD  AS  A  WlMTfia  OA  SUMMER  TOUJL 

BT  BIOHABB  FORD,  £80. 

Pa&t  I.  A  WINTBil  TODB  ^Ajcd^icou,  Boiida»  Qrahadjl,  Uvmu,  Yalmmoia^  a>» 

GmiMiA.   Tn  tOMiom  van  nmb  worn  tn  ImrAUD  ivo  a  Wmsi  TonL. 

Pabt  n.  A  SinmBB  TOnR.— Biff»nui»vmA,  Im,  Qaiuou,  Ths  iunmUf  Tnm 
CASTiLLKb  (Old  aho  Riw),  TBI  BA«iin  fionvoia^  Katams%  am»  Amiuwv. 

A  SOMHU  Tour. 

Thud  aad  Beviaod  Editioo.   With  Map.  S  Vols.  PostSTo. 

♦     '  — 

THE  ENGLISHWOMAN  IN  iiUiiSIA; 

0B»  IMPBaaUOm  of  KANVEm  and  BOOIBTY  DUBtMa  A  nUI  TKABS' 
BBSIDSlffOB  IK  TBAT  OOUNTBT. 

FlilhThowrad.  WUblToodMiti.  F«rt»«e.  M. 

ILLMJliOOK  TO  THE  AET  OF  TRAVEL; 

01^  BIMTB  AND  SUOaBSnONB  AVAILABLB  IN  VILD  00UH1BIE8. 

BT  FBA5CIS  OALTOK, 

Attthorof  "Th«  NkrntllTa  of  ui  NxfiloMr  In  Soolh  AMok.* 

Woudcuta.    Post  6vo.  6*. 

"Mr.  Gal  ton,  who  had  written  a  Tery  good  book  about  his  explorations  in  Tropical 
Sooth  Africa,  now  publishes  this  little  Tolame  for  the  use  of  emigrants,  soldiers,  and  the 
111  If  adventnrous  class  of  tourists  who  *go  in  for  eamels,*  sarages,  and  lions, — for  all  in 
fact  who  travel  far  and  *  rough  it.* — which  touches  upon  most  of  Uie  points  to  which  such 
a  tmrellcr  would  thank  a  book  fur  calling  his  attention,  and  is  no  doubt  competent 
alst)  to  put  nonw  useful  ideas  into  the  heads  of  the  men  who  stay  at  home." — Examiner. 

"The  autlior  hm  collected  with  singular  research  a  aeries  of  recipes  for  tho  alleviation 
of  every  imaginable  difficulty  that  can  beset  a  man  in  the  wtlderiMSi.  Those  are  partly 
the  results  of  his  own  experiences  in  his  explorations  of  tropical  South  Africa,  and  partly 
gftthsrsd  from  the  works  of  other  tmrellers,  sportsmen,  and  missionaries.  As  far  as  our 
own  ezperienoe  will  guide  us  in  judgiug  of  Mr.  Qalton's  'shifts  and  oontriTanoes" — uid 
wc  have  had  the  fortune  or  misfortune  to  ofcUgsd  fir**?**^^  lo  tort  maaj  of  them — 
can  sfcroDgly  oommsnd  them." — Leader. 

 ^  

HOSPITALS  AND  SISTERHOODS. 

SUGQESTION'S  POR  THE  ELEVATION  AND  IMPROYKHBNT  OP  TUE  CLASS  OF 

NUBBBa 

Bsoohd  MMea,  Vtep.  am  Sa  M. 
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THE 

TfiUE  P£mCIPLES  OF  SUNDAY  LEGISLATION. 

Foolaoap  8to. 
» 

JOUMAL  OF  TH£  fiOTAL  AGSIGULTUfiAL 
SOCIETY  OP  MGLAM). 

V«LX«.  Fwtl. 

OOKTEHTa. 


liiinwwi  In  8he«f>  and  Laxntw. 
H«r»dltaf7  DlMMM  «f  HMsp  and  Pl0i; 

ExjicrinienfM  -^u  Fnttcninff  Sheop. 
Exiwriminta  inado  with  Mauures  for  Tumip 

Crop. 

Artifici.il  Miintircs  for  awede«. 
On  Aiittimn  Cloaaing  ofBtubhlM. 
Tbe  Um  of  the  AnaroM  BarotiMtor. 
AcrieollnnlMalloiuior  th*  BMrnfOafTtt- 


tinry  District,  and  the  MarU  of  thm  N««r 

ReinArk.i  un  Coutiiicntil  F:inuin4f. 

On  Foodinf;  Cattle  ou  Turnips. 

Tlio  Fertility  or  BftrrenncsH  of  Soil*. 

The  Growth  of  Wheat  at  Holkham  Park  Farm. 

Ou  Breeds  of  ShMp  iD  Qnat  Bntain,  with 

rcforenca  to  tturir  WooL 
The  Aimo^phw  m  •  Boom  of  KiUvgwi  to 

rhafak 


8VO. 

LITE  OE  GENEEAL  WASEINGION. 

BT  WA0HIHGTOK  IBYING. 

 ♦  

THOUGHTS  ON  NATIONAL  EDUCATION. 

BT  LOBB  LTITELTOH. 

-  ♦  

SKETCHES  OE  PAfiia 

BT  Sm  FRANOrS  B.  HBAB,  BABT. 

hJUXQ  A  »IW  A^O  CHfiAPJkB  SDITIOV  OF  A  ''FAQOOI  OF  FEISOB  •TIUU." 

TwoTotaw  FMt9T0k  19$. 
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ME.  MUERAY'S  LIST. 


WORKS   m  PREPARATION- 


History  of  England  and  France  under 
the  House  of  Lancaster. 

Willi  AxN  INTRODUCTORY  VIEW  OF  THE  EARLY  REFORMATION. 
BY  HE:MiY  LOiil)  liROUGHAM. 

SECOND  £DUiOif .  8vOu  (JTcrt  r<M*. 


A  History  of  Rome. 

FBOM  TOE  EAEUEdl  llMEd  TO  THE  EaTABUSUMENT  OF  TUE  EUniUL 

BY  THE  VERY  REV.  HENRY  Q.  UDOELL,  O.D., 

Dmd  of  Chriat  dmrclik  Oxfoid. 

LlbmTBdltlaB.  ITda.  8to. 


The  Works  of  Alexander  Po^e. 

WITH  AN  OBIOnfAL  m  IMCLDBnrO  HSABLT  4M  NUT  UnTBRa 
EDITED  BY  THE  RIGHT  HON.  JOHN  WILSON  CROKER. 
ASSISTED  BY  PETER  CUNNINQHAM,  P.8A 
FiQfftislte*  $  Toli*  8v(k> 
(WUlAl't  ■UTtn  eLAOTOIL) 

\*  This  cclilii'U  will  contain  the  UBpubli^lietl  corn  si)findcnce  nf  Pope  with  Edward  Earl 
of  Oxford,  with  Broome,  his  assigtant  in  the  tnvuslation  of  the  Odjswy ;  Dr.  Arbathnot, 
Lord  Bathnrst,  Mallet,  Fcnton,  &c.  It  will  W  oollat<'il,  for  the  first  time,  with  all  the 
editions  which  appeared  in  the  Pool's  lifetime,  which  are  of  fiir  grcuU^r  authority  than 
those  of  Warburton,  WarUm,  and  BiOaeoe.  The  aUvnonB  throughout  to  persons  and  cv  nts 
will  be  exj)hiitiij<l  with  greater  fulnc?s  and  accuracy  than  ha«  yet  l»ocn  attonipt^ed.  The 
life  will  contiun  many  new  factn  of  importAoce,  and  correct  many  erron  of  previous 
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ESSAYS  ON  THE 

iiariy  Period  of  the  French  Revolution. 

OmOINALLY  COXTKIBUTED  TO  THE  QUAHTKIiLY  REVIEW.  COLLECTED 

AND  ARRAKGBD 

BY  THE  RIGHT  HON.  JOHN  WILSON  CROKER. 

8vo. 


The  Confidential  Correspondence  of 
Napoleon  Buonaparte 

WITH  HIS  UROTMRIl  JOHKl'II.  SOMETIME  KING  OF  Sl'ATN. 

SKUifftSfi  AMJ>  TftAJtSLATXD,   WITH    KXPLAJtATORT  K0IS8,  FAOK  TILK 

**M^XOIKRS  VV  BOI  JOSEPB."  « 

2  Vols,  8vo, 

By  on  an-HU^t-iuent  with  M.  doCoaat),  the  Ft-eucli  editor,  Mr.  Murray  Uah  bcvuiuI 

th*  ttdaaiTe  right  of  tnmftlatliig  tUs  rtxj  reuuu-kaUe  vork  into  Boi^ith. 


Caravan  Journeys  and  Wanderings 

IN  PBB8IA.  AFFGEANISTAN,  TUBXI8IAK.  AND  BBL0OCHI8TAN, 

WITM  HUTOKICAI.  KOTICKS  OF  THOSE  (  Or NTI  l r-,  Tir.srnirTiri\-;;  or  THE  CITIES  OF  VkSllED,  HttAT. 
BALK  AMD  CAKiUUAB,  AXD  g|LElx'Uli»  Or  iiir  sum  \I)  nUBEB  Of  CSVnUl.  ASIA. 

BY  J.  P.  FERRILR, 

Furiuorly  of  tUu  Ibt  Regiiueut  of  Cliiuuouj*  d'Afrlqu%  aoU  for  sovcrol  yoan  At^utaat  Goiicrul 

In  Um  MUttwy  Sentn  of  Fonli. 

TlkA»BLA-nD  nOM  nV  OWOWAb  M AOTBOMPr 

BY  CAPT.  WILUAM  JESSE, 
AnUwt  or  BviriR  wd  Um  Wir.** 

With  Hkp.  8t0w 

QenenJ  Ferrier  resided  for  ten  years  in  Fersin,  and  wa«  pcrfL-ctly  aoqoainied  viUi  the 
langmiro,  policy,  and  cust"iiis  tli  it  o  uinlrv.  Obliged  to  leave  it  in  1842,  in conscqocnce 
of  tliK  intrigues  of  the  liu^hiiiu  (jov«ruiueut,  ha  »ought  the  protection  and  support  of  his 
own,  which  not  having  obtained,  he  retuned  to  the  Rist  and  resided  <  i^'1it>  eu  months  at 
Ba^d;vl.  Thence  he  f^ninmrrT'od  th*>  jonmey  of  which  \}tU  work  contains  the  narrativo, 
intruding  to  reach  Liln  ie  by  llciat  und  Cauda har.  Failing  however  in  this  attempt,  he 
nijwlc  Bcveral  excursions  in  these  and  other  ptrte  of  Central  Asia.  Being  in  an  Oi  iuu  ;1 
dingniiie,  aii'l  tiuvi  Uiti.'  iiitirely  in  tlir^  ouip^iy  of  natives  only,  he  had  opityrtunities  cf 
ac<{airing  a  kiiowloiige  of  the  habits  auJ  ojtiuioug  of  iiic  people  with  whom  he  vamo  in 
eontact,  such  u  few  Bnropeaiia  have  etiji>yed.  GencnJ  Ferrier  appeant  to  liavo  been  a 
sJirowd  obflcrver,  nnd  haa  carcftilly  ti..U'd  thyvm  the  principal  iroo-^'mj  lu'  al  A  utnrew  and 
uiituralproductioiiii  of  Uic  coiuitricH  l>iiig  l^^twecu  Kuii^iuid  ludia  tluou^;!!  Miiich  lic  ]>asacd. 
Hia  interviews  with  Tar  Mohammed  uf  Herat,  the  Chief  of  Candahar,  and  other  chankctem 
who  rnny  yet  play  an  iuiportaut  part  iu  the  roIiticA  Ci^^iitial  and  the  many  advctt* 
tores  and  sufferings  which  he  encountered  in  Ids  Traveitt,  are  highly  intcrcnting. 
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Huma's  History  of  England. 

A  NEW  LLUiiON,  CAllKl'ULLY  UiVlSKU  TUIiOUGUOUT, 
WtTH  NoTBa  AND  CoMUKMTs  TO  oomuKnt  SI*  Brmh  AMD  0OPPLT  uiH  DananaBi 

(Mouux'a  fi£ixisa  clasios.) 

"  Wlicu  A  youug  man  of  eighteen  oaks  for  a  HI.  ry  >  f  Eii;;l:iii']  t  horc  is  no  reeoarcc  liut 
t«)  give  him  Hume.  David  lIuTne  ia  the  master  of  the  field.  There  is  ii->t  :i  iwigc  of  his 
that  we  could  not  c<3rrect  auil  amplify,  nevertheless  wo  cannot  do  without  liim,  we  have 
mi  Ibe  rcsolutiou  nor,  wc  way  add,  the  geuiua  to  supply  a  sulistitiite.  On  the  whole 
«e  expeei  to  aee  no  rival  to  Home  in  cor  timee." — Timet,  October  28<A. 


History  of  Latin  Christianity, 

IMCLUDIMO  TUAT  OF  THE  POPES  TO  THE  POiiTIFlCATE  OF  NICHOLAS  V. 

BY  THE  VERY  REV.  HENRY  HART  MILMAN, 
DwnefSkBMa'B. 

Tob.IV.toVI.  Wttbladesc  Oonptetlsff ttie Woric.  $vo. 


The  War;  its  Miseries,  Mercies^  and 

Duties. 

A  88RMON  FOE  THE  FKBSBRT  TIHB. 

BY  CHRISTOPHER   BENSON,  A.M., 
Cauou  o(  Worc<»t<cr,  au<i  Intc  Master  of  tUu  Tcutplc. 


The  Marble  and  Brick  Architecture  of 
the  Middle  Ages  in  Italy. 

BKINO  TUB  NOTES  OP  A  TOUR  IN  LOMUABDY»  VENICE,  ko. 

BY  QEORQE  EDMUND  STREET,  ARCHT. 

lUtittmtod  vithPtolHMkdWoedmrta.  8fo.  [JMufy. 
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History  of  Greece. 

COHTUIUID  10  TBM  tmiOB  OF  AUOMMMtt  TEE  OSEAT,  WITH  A  BETIEW  OF 

FUXO  AND  ABISTOTLB. 

BY  GEORGE  GROTE,  ESa 
VelXII.(oQmpl«tiiwtiwWoric}b  WilhMnit.  in. 

%*  A  wstttoa  Xnnx  to  Iha  entire  ^nA  ii  in  pnpuitioa. 


Coins  of  Ancient  Lycia^  before  the 
Reign  of  Alexander. 

WITH  Air  EBSAT  ON  THB  BBLATIVB  DATBS  OF  THB  LTGIAN 
M0KUMKNT8  IN  THB  BRITISH  MU8K0H. 

BY  SIR  CHARLES  FELLOWS. 

YMoK.  InipeflAlSfOk  lOfcetf. 

**A  vnluablo  c<>ntributi"ii  t*J  juuiul.siujttic  lore,  and  U»  tlic  archaeology  of  aacieat  LjxxA. 
The  book  cotmista  of  nmeteen  plates  of  colni  wUeh  Sir  Charles  Fellows  oooddMB  to  have 
been  ancient  T  v  ir>n,  tln)Uf;h  previooaly  known  »«  *iinwrta'm  Cillolan.'  In  !?ome  case?  ?lr 
Charles  in  ImiLM-lf  duubtful ;  in  others  (be  proof  in  iufcrt-ntial.  The  claasificatioa  to  a 
grMl  estent  is  inferential  too  :  a  certain  dietrict  of  Lycia  abounded  in  wiU  boeni ;  there- 
fore coins  with  a  boar's  he&i\  prubnMy  f>iQanated  from  thiit  distnct;  lions  an?  said  to  be 
found  in  another  locality,  and  a  coiu  v>  ii\i  a  lion's  scalp  cuuied  thence.  As  yet  the  question 
of  these  Lydan  coins  le  only  raised  fur  discussion.  If  the  coins  of  which  fiM>*nBfle8  are 
given  in  this  volume  are  all  Lycinn,  an  I  the  chronology  of  Sir  Charles  is  correct,  Ljrda 
mail  have  early  reached  cmlnenoe  in  uuiuismatic  art}  and  minted  a  great  number  of  ooiai) 
if  aoi  ft  fwy  leise  •momA  of  momgr."— ^cA«N«fiMi. 


Colonial  Constitutions. 

Air  OVTURB  OW  VBM  OOHaTlTIJ'nONAL  HMffOET  AND  SXISnNO  QOTUUfiaDirT 

OV  TBB  BBITIBH  DiBFHHOBN0IBB» 

Wlin  TBI  ORDKBS  IN  CorKCIL,  8TATUTB8,  ASP  PARMAlfPTUT  MOOmiTS 

woBuxon  v>  MtOB.  smniDiiior* 

BY    ARTHUR    MILLS,  ESa, 
Of  the  Inner  Temple,  Barrister-at>Law. 
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The  Works  of  Dean  Swift. 

A  SBVr  AMD  tamOD  BDRION.  EDTTKT)  WITH  VOTMB,  AHD  VBlOKDm  BT 

AN£W  Lins. 


Notes  of  Travels  in  Sinai  and  Palestine. 

IN  CONNEXION  WITH   THEIE  UISTOBY. 

BY  REV.  ARTHUR  P.  STANLEY,  M.A., 
Cha|ilkln  to  U,tUSL  Om  Priao*  Alb«rt»  and  Caxum  of  OMtarbayy. 

WKhlfoiNi.  8m 


A  Journey  Through  Albania, 

AND  OTHnt  PROTINCHS  OF  TUBKXT  IN  BDHOPS  AHO  A8U.  TO  OOmrTANTINOPliB, 

DURINO  TEN  TNAB8  IMW  m  ISlOi 

BY  THE  RIGHT   HON.  LORD  BROUGHTON. 
A  Now  and  RoviAod  Edition.  With  Napa  and  Woodcuts.  SVoIa.  Svo. 


Turkey  and  its  Inhabitants. 

TEN  MOBUINfl^  CmBBKIH  ARMENIANS,  ftc.-THE  RliORHVD  INaWTOWOirB, 

ABUT.  Ac,  DBBCBIBBD. 

BY  M.  A.  UDICINI. 

tYok  FMtfO. 


Foundation  and  Superstiucture ; 

A  SERMON  PREACHED  IN  THE  CIIUIICH  OP  NEW  SHOREHAM.  ON  JULY  4,  1855, 
ON  THE  OCCASION  OF  LAYING  THE  FIRST  BTONB  OF  THE  COLLBOB  OF 

ST  NICHOLAS,  AT  LANCflWO. 

BY  ARTHUR  PENRHYN  STANLEY,  M.A., 
Canon  ofCantarimry  CathedraL 

Sto. 
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Second  £dUwn.    Greatly  enlarged.    With  12  Maps  and  Plates. 

A  Description  of  Active  and  Extinct  Volcanos,  of  Earthquakes  and  of  Ther- 
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The  three  volumes  of  *  Experimental  iiesearchcs  in  Electricity  '  now  published 
contain  a  series  of  remarkable  investigations,  which  certainly  offer  the  most 
striking  evidence  of  the  value  of  inductive  philosophy  that  has  ever  been  pub- 
liahed  in  the  Engliib  language." — Atitmmmm,  Jxn»  16,  1855. 

"  The  *  Eaq>eriniental  Reaeandies  in  Bleetriei^,*  na  pieiented  in  die  pnaent 
work,  are  among  the  roost  important  and  remarkable  contributiont  to  phyiieal 
science  of  modern  times." — Literary  Gazette^  April  28,  1855. 

*' To  younp'er  men  devoted  to  physical  science,  this  volume,  like  its  prede- 
cessors, may  be  held  up  as  one  of  the  noblci^t  examples  which  the  records  of 
knowledge  aiibrds  to  the  spirit  in  which  physical  reseuches  should  be  prose* 
euted  and  firoclaimed."— N«»  Pkilotophieal  Journal,  July  1855. 

AlaoVoL  1.,  Second  Editian,  I8s„  with  eight  plates;  and  Vol.  II.,  9«., 
with  fife  plates* 


Harm's  Catalogue  of  British  Eosnls.  19b. 

Second  EiBihn, 

Coroprmng  the  6enen  and  Speciea  hitherto  deaeribod,  with  Rcfereneca  to 

their  Geological  Distribution  and  to  the  localities  In  which  they  have  been  found. 
By  ioHM  MoMiB,  F.6.S.,  Plrofeaior  of  Geology  in  Univeni^  College,  London. 


Griffith  on  Uzine.  ds. 

With  Two  Flatea. 

Containing  »  Deaeription  of  the  Oenemi,  Chemical  and  Mienaoopieal  Cha. 
radera  of  the  Urine  and  its  Deposits,  both  in  Health  and  Diaaaae;  widithe 
best  methods  of  separating  and  estimating  their  ingredients ;  also,  a  succinct 
account  of  the  various  concretions  occasionally  foiin()  in  the  body  and  formii^ 
Calculi.    By  Johh  William  Gripfitr,  M.I>.,  F.L.b.  6:c. 
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Grif^tk  on  Blood.  5s. 

With  Two  Plates. 

(  nntaming  a  Description  of  the  General,  Chemical  and  Microocopical  Cha* 
raciers  of  the  Fluids  of  the  Body,  viz.  tlif  lllooil,  Chyle.  Lymph,  Gastric 
Juice,  Bile,  &c.  ;  also  of  the  proxiiuatc  principles  wiuch  enter  into  their  com- 
poMiUoQ,  bodi  to  Healdi  and  IKmm*,  wiib  the  best  metlwdi  of  uialjiuig  them 
qualitatively  as  well  as  quantiletively.   By  Johm  William  Omi i itb, 

fiopkmi  on  tba  Connexion  of  Geology  with  Terrestiial 

IKagnetisnL  90s. 

Z%irrf  i?dlilMii.   With  30  Plates  and  nttmerMu  Woodente. 

On  tbe  Connexion  of  Qtdogy  wiA  Teiretlrial  Magnetirai;  ahowiiig  dw 
genetal  Pdarity  of  Matter,  the  Meridional  Structure  of  the  Cryatalliiie  R4)efca» 
their  Tramltioini  Movements  and  Dislocations,  including  the  Sedimentary 
Hocks,  tire  laws  regulating  the  Distribution  of  Metalliferous  Formationa,  and 
other  Terrestrial  Phenomena.    By  Evan  Hopkins,  C.K.,  K.G.S. 

The  Illustrated  Introduction  to  the  above  work  may  be  had  separately. 
IVice  4#.  — 

Gray's  List  of  the  Genera  of  Birds.  10s. 

A  l.isioitljf  Genera  Birds,  willi  then  Synonyma;  aiiU  an  Imlicatioti  of" 
the  Typical  Species  of  each  Genus:  with  an  Appendix.  By  Gcuaui.  Kub^bt 
GaAT.   

Wiegnuum's  finpefeologia  TgOTioMHt  £2. 

A  f«m  Ctafrfet  only  on  kmi\  with  Coloured  Flatoa. 

Martin  on  the  Geology  of  the  WealcL  da.  6d. 

A  Geological  Memoir  on  the  Anticlinal  Line  of  the  London  and  Hanpohite 
Basins,  and  of  the  Weald.   By  Patna  Jonn  MaanN. 

Laming  on  Hatter  and  Foroe.  4b. 

With  Five  Plates. 

Matter  and  Force,  their  Nature  and  Laws,  analytically  derived  and  ayn- 

thetieally  applied;  A  New  System,  founded  upon  the  Gravitation  of  Electricity,  j 
and  proving  the  Universe  to  be  sustained  by  a  Moral  Power:  With  an  Essay 
on  the  Philosophy  of  Physical  Science     By  RicjiAao  Laming.  ^ 


Glaisher's  Hygrometrical  Tables.  2b.  6d, 

Second  Edition  jtut  ready. 
HygTometricnl  Tables,  to  be  used  with,  and  Descrii  tion  of  the  Drv-  and 
Wet'bulb  Thermometers.    By  Jamks  GLAMii£a«  £eq.|  of  the  Royal  Observa- 
tory, Greenwich. 
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Belville's  "^ftn^fif  of  the  Mercurial  and 

Barometers.   1b.   (Second  Edition.) 
Manual  of  the  Mercurial  and  Aneroid  Barometers.    By  Joiiii  Hbkrv  Bu- 
I  mw,  of  tka  Royal  Obi«rvatoiy»  Gveeiiincb. 

I  Belville's  Manual  of  the  Thermometer.  Is. 

Manual  of  the  Tliertnometer.   By  Joum  Hemry  Bblvjllb,  of  the  Royal 
Observatory,  Greenwich.    > 

Labels  to  Mikrosoqpic  Olgecti.  Sheet  L  la.  | 

Labda  for  the  preparation  of  Mieroseopic  Objects  obtained  fVom  the  Hunian  I 
Wy.    ! 

Searle  on  the  Tonic  System.  66.  ' 

A  Treatise  on  the  Tonic  System  of  treating  Afl^tiona  of  the  Stomach  and  , 
Brain.    By  Hcnry  Ssable,  Surgeon. 


Taykr'a  Calendar  of  the  Meetings  of  the  Scientific  bodies  of 

London. 

For  1851— uo.    Price  Qd.    CJalcudar  for  185a-66  ready  n\  November. 


Meyeii  on  the  Progress  of  Vegetable  Physiology.  3s. 

A  Report  on  the  Progrew  of  Vegetable  Physiology  during  the  Year  1837. 
By  J.  Mbybm,  M.D.,  Professor  of  Botany  m  the  Univenity  of  Beriin.  Trant- 
lated  from  the  German  by  Willuii  Frakcii,  Ph.D.,  F.L.S.  fte. 


Thorpe's  ▲poUoniiu  of  Tyre.  6e. 

The  Anglo-Saxon  Version  of  the  Story  of  ApoUonius  of  T\  i  *  ;  on  which  is 
founded  tlie  Piny  of  Pericles,  ascribed  to  Shakespeare;  with  a  Trauslatioo  and 
Glossary.   By  Bekjamin  TuoarK.  K:  q.,  F.S.A.  &c. 


Thorpe's  Anglo-Saxou  Version  of  the  Holy  Gk)spels.  7s. 

The  Anglo-Suxon  Version  of  the  Holy  Gospeb,  edited  from  the  Original 
Manuscripts.    By  Ui^njamin  Iuukpe,  Esq.,  F.S.A.  &c. 

Thorpe's  Analecta  Anglo-Saxonica.  Bs. 

Analecta  Anglo-Saxonica,  A  Selection  in  Prose  and  X  erse  from  Anglo- 
Saxon  Authort  of  vaiioiia  ages:  with  a  Oloeaary,  designed  chiefly  m  a  (irst 
book  lor  Students.  A  New  Editioci  with  eorrectione  and  improvementi.  By 
Bbhjamin  Tuobfb,  Eaq.,  F.S. A.  &c   Second . 


Lappenberg's  Kngland  under  the  Anglo-Saxon  Kings.  19s. 

A  History  of  England,  under  the  Anglo-Saxon  Kings,  transUted  from  the 
German  of  Dr.  J.  M.  Lappenberg,  For.  F.S.A.,  by  Benjamin  Thorpb,  Esq. 
F.S.A.  &c.,  with  additioot  and  corrections  by  the  Author  and  Translator.  2  volt. 
8to. 
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The  FhilosopMcal  Magasdne  — (Fonrtii  seriei.) 

The  London,  Fdiiihiin^h  and  Dublin  Philosophical  ^^n;razine  and 
Journal  of  Science ;  a  Jnurnal  deroted  to  Physi(5i,  Astronomy,  Me* 
chauicg,  Cheiuihtry,  Miueraiugy,  and  the  allied  Sciences. — In  Monthljr 
NmnlNvs,  Price  2». 

Conducted  by 

Sir  David  Brewster,  K.U.  LL.D!  F.R.S.  L.  SiKke.; 
Richard  Taylor,  F.S.A.  L.S.  G.S.  Astr.  S.  &c.; 
Sir  lioBERT  Kane,  M.D.  F.R.S.  M.H.I. A.  &c. ; 
William  Francis,  Ph.D.  l.L.S.  i  .K.A.S.  F.C.S.  j 
John  Tyndall.  Ph*D.  F.B.S.  fte. 

Tlie  llrit  8anei»  in  nxty-eijght  ToliunMy  Ihe  Seoood  Series*  in  eleven 
▼olomcs,  and  the  Third  Seneet  m  thirty-seven  volumes, — being  ham 
Ibfl  ycur  1798  to  18d0, — vuj  be  had  separately  at  reduoed  pricee. 


The  Annals  of  ITatoral  History.— (New  seriesJ 

T\}e  Au)\nh  nnd  MnfrHrnio  of  Natural  History  ;  including  Zoology, 
Botany,  and  In  oloo^'.  a  Continuation  of  the  '  Aunab '  combined 

with  Messrs.  Louduu  and  Charlesworth's  *  Magazine  of  Natural  Uistoiy.' 
»In  BlonUiljr  Nomben^  price  2t.  6d, 

Condncted  bj 
P.  J.  Sblbt,  Esq.,  F.L.S. — Dr.  Johnston  ; 

Charles  C.  Babington,  Esq.,  M.A.  F.R.S.  L.S..G  S. ; 
Dr.  Balfour,  Prof.  Bot.  Edinb. ;  and  Richarii  Taylor,  F.L.S.  G.S. 

The  First  Series  may  be  had  at  a  reduced  price,  via  ; — Vols.  1.  to  X. 
£3  5«.  Vols.  XI.  to  XX.,  £3  5s,  The  First  Series,  complete  in  Twenty 
Tdomee,  for  £6.  The  Second  Scriei,  Vole.  I.  to  X.,  JS5  Or  a 
Complete  Set  from  commenMfmeiifc  of  tbe  work  to  December  1852 
(Thirtj  Voliimef),  Ibr  £\0  10$, 


The  Scientific  Memoirs. 

Scientific  Memoirs,  selected  from  the  Trau&actioiia  of  Fore^jil  Acade- 
mies of  Science,  and  from  Foreign  Journals.  I 

The  First  Series,  urice  0«.  each  part ;  or  a  complete  set  in  21  parts,  | 
Ibnniqg  5  vidaiBei»  wt£4  4a,  I 

Tbe  Sooond  8efiai>  in  Two  Dmaionv,  price  3e.  each  part,  xit.t^ 

N^hnrul  PkUotophy ;  edited  by  John  Tyndali,  Fb.D.,  F.R.8.,  and 
WiLUAM  Feancu^  Ph.D.,  F.B.A.8.,  F.L.8. 

Natural  Jffutonn  edited  by  Arthur  Hknfrsy,  F.R.8.,  F.L.8.,  and 
Thomas  Hxnry  Hvzlby«  F.B.S. 


The  Chemical  Crazette. 

The  Ctipniuivl  (i;i/i  (t(  ;  or  Journal  of  Practical  Chemistrv.  in  nil  its 
apphcatiou^  to  Pliarniucy,  Arts  and  iVlnnufactures.     Oti  lUe  l&i  and  ' 
of  each  Month,  price  Sixpence  {^Stamped,  Sevenpence), 

•  Condnetedby 
William  Fkancib^  Fh.D.  F.L.8.  F.B.A.S.  F.C.S. 
jElef en  Tolomes  publithed.   Vol.  1. 14e. ;  Vola.  IL  to  XII.«  ISa.  each. 
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